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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. fortlt =mcrs i s £ 2 | 39 o B & o9V favarR 2 | 39 9t |
ST dTEeh! o ITIATE AT o TTU Ush S3aleh OIRaT | 1

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

2. AM-glg % @y foret arg skl fckiaehar # gfg 1 A S8 HI S 7 2 1

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

3. UER aEd1 H WY EUEr 4g 1 FA1 AeHd Bl g ? 1
What is the meaning of the term ‘attenuation’ used in communication
system ?

4. ‘7O U I GRATYG HIRT | 1

Define the term ‘wavefront’.

5. A U Jrash I MW W WU MU FAR, Fanfa I IR o 9MY, d wie

(ufgeht) A <l gere <1 Bt 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
S N[ - 3
—
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6. TomgH-forg T TR fal¥y o1 T 3q8 §NT | 1

Give one example of point-to-point communication mode.

7. 38w (viaey) w1 3g@ Hifve fae s=wta, witta faga o grehia &=
#1 Sufeala §, wi$ soidei faafia nfa sar & | 1

Write the condition under which an electron will move undeflected in the

presence of crossed electric and magnetic fields.

8.  faan g1 Ut (3AchE), § "UEl C; A Cy % oy, fawar v & @iy
AN ‘g’ o INACH I AT B | G |ETE | qfgemati o e g (g0)
TAH (SR &, Tohrg Cq H dfgehiaq 1 &hat C; 1 o § AU 8 | T |

HIE-E [T (AT B) C; % T 7 ? 3194 3T & fow SRt feafee | 1
A
1 B
v

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 Cy is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A

\%

9. q farg 3mEw g qA1 —29 THGW @ ‘4’ g W @ & | 7AW ‘g W,
T formg I Sfafeufa STa IR, S8 W AR & 36 [ & R0 fava 3
& | 2

AYAT
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wh fee feye ) e UHEAE fREA-Sm B8 U@ T R R fRyd W
foya omept p frga-8m % s 2 | 3 Hifo
() Togd i va g § fe T T Fed sE iy 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.

10. TR@ ¥ Th A0 LCR INUY ST =1 8 S 200 V % Teh qiadi TR o @i
ST 2 qM L=50mH,C=80 uFAM R=40 Q% |

Fuffa Sifse
()  ©d I 98 gfa fed afmy & 1A &,
(i)  RHY 1 UERT IO (Q) | 2

The figure shows a series LCR circuit connected to a variable frequency
200 V source with L =50 mH, C =80 uF and R =40 Q.

Determine

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

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

55/1 5 P.T.O.
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11. U SAdH 2:2 x 108 m/s it TR =mer @ ifires <t aihar s @1 2 | 35|
Helg ¢ St aTeed 1 7 T4 HIT | 2
An electron is revolving around the nucleus with a constant speed of
2-2 x 108 m/s. Find the de Broglie wavelength associated with it.

12.  Th A S; 1 B v, 8 3R 30 Th A2 @9 Q UReEg @ | Fle Th I
Hehegl A S ol BT 1, (v, > 1) B, @ 2Q 37rerw uReig 8, @1 S, qo1 S, @
ToRA ATt forgd, weler <Rl STUTG 10 hifT | 9fg S, o fich wom 4 91g %
TH W, K WEEdrsh ol qead 9 fedn s, ar S) e | IS aret g,
T | T i g ? 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 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 ?

13. () %@Immﬁﬁ?@w,wm%ﬁwqw—wé
frem = gfes &9 4 fofau |
(i) T JABR IR (U) % g W JrahI & o IREM (AH) & foag
=i fafaw, afg amr (<) &t Ben ¢ 8 o 398 & =R (feR) g
I YaTed B W R | 96 9NI-UTR1 % R Icqe &7 @3] i ey | 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.

14. gy & fo@E o (Javr) & fofw wn wd (ufoeg) & 2 Suges smw@l i
FERAT | ST foh $5EY o S I hy HHST T TehdT 3 | 2

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

15. U ¥d & sr=aie gfelig ¢ 8, @ fagq-ares ad (3.TH.U%) () qef
et aieedr (V) & = o (9g) fafaw | a4 @ off 78 fagg e () *
1Y 3qhl A dieedr (V) # dfiEadd @l guie & o e o (31eE)
SST | 39 UT% o 39 4, fort) Ot & 3rafies afaueg <1 Fuior 8 fman
T & ? 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 ?

16. (a) faga-gree foret wamht gras @ fopm yohr foe grar 8 2
(b) ToRgq-graes s o foTu g vared o < Tured fofEe | 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.

17. SIS % Tehi-fogd Hfietor sl ITH & % 0 Sy wiedi % &9 99
TogEt 1 faRge | g8 @it o W, stfaa fafeRton i emgfa qen
Icafa Soiael 1 SAfrhad Tfas el % 19 Th T (3TerE) s F A
HIfT | 2

Write three basic properties of photons which are used to obtain
Einstein’s photoelectric equation. Use this equation to draw a plot of
maximum Kkinetic energy of the electrons emitted versus the frequency of
incident radiation.

55/1 7 P.T.O.
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2 | g form Tie =l fsfta sar 2 2 39 Tie & 97U g groht qor 39 e @

foret e o <1 fash qursd ‘A’ qen ‘B’ R frld a9 Y ol I8t ewiEn
qeh Jdieh SATT |

18.

The input waveforms ‘A’ and ‘B’ and the output waveform Y’ of a gate are

shown below. Name the gate it represents, write its truth table and draw

the logic symbol of this gate.

55/1
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19. 3TR@ ¥ Y T FIER T Ta1g S ABC o @ 3Nl ‘B’ q1 ‘C° X e
T A + q A — 2q W T & | 39 HYS 6T Y1 ‘@’ 8 | 37 g1 A b BRI
3fid A X aftordt fergq-am & () afmmr (we) e (i) foem & fore s g
T | 3
A

+q -2q
B a C

Two point charges + q and — 2q are placed at the vertices ‘B’ and ‘C’ of an
equilateral triangle ABC of side ‘@’ 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

+q - 2q
B a C

20. (a) fawemrdt (MRfRri) fra fagra w smeafa B, sg@ Fifse | oW,
(i) T AR I, (i) THEHH FIIEI-HE &% (HITS) o R HT qel
(iii) Tt At & 2Afeeh fagq-ares 9a (3.TH.T%) & AHH (ITcih)
A T, 3T FAT foham ST B 2

(b) Tovyaurdt (wefRrmdier) & frelt v #, afe R & ATRI-FE H

&h T T & g il 1 3T Them™ &9 § Seal 9, @ ar % T
R & 0 @ # ghg & A1, a9a Jauar o 9iEad Sl g W g
Teh UT% SHTST | 3
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(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.

21.  ETSGISH THTY I O LT H St — 13-6 eV B |
(i) I STEAT § Teh STagi ohl THTY] hl TIH IAMA HTEAT T o S oh

U aTrerwees St w1 7E 3G kil |
(i) ~ TCHTY] <l T IAMAA TG § (a) TS SHoft a1 (b) Hef s ama
shifsre | (feam T & — R B 1 aE = 0-53 A) 3

The value of ground state energy of hydrogen atom is — 13-6 eV.

1) Find the energy required to move an electron from the ground
state to the first excited state of the atom.

(i1))  Determine (a) the kinetic energy and (b) orbital radius in the first
excited state of the atom. (Given the value of Bohr radius = 0-53 A)

22. (a) I, <figar &1 AYfad T g Goisel Py a1 Py & B ol 8, 3R
39 YR Py ! UTid-31&1 P; sl qTRG-31&7 & 6° 0T SHKIT 8 | 38 I
(0) % 3 feift & 180° ak uf@fid 8 &, Py & UIGTHA JehTeT <hi dira
T 9ftadq =l eoiA & T T U (ST S9TST |
(b) Py 3R Py o o9 § T TG0 Weiliss Py 36 YR W1 91dTl § foh Py
UTNd-318 Py & B I ST 8 | A Py, Py @1 Py ¥ U0THa (3IfHa)
ehTST ShI clieraTd shEsT: I, I, AT Ig B, 1 hI0T1 6 3R B o 39 HH ol
1 hifere fomes fore 1 = I = I, 3

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

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
P53 making an angle 3 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; =1, = I3.

55/1 10
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23. (a) <Niss fondt uftferest o fopm e fi BT B 2
(b) UfERR % ufwef fram & 3w gy, fRet oifse & ot grahi &
T g I8 HifeT |

(c) TSy foh woh aMreel 2RTEe H, () IRTge % Wi 71 (i) <IiFe & ey,
go &7 § ot fomg W, Traehiy &1 3 B R | 3

HAAT

fires <1 TfGRET A JU ST b e I () % fore, 3Ee s
ﬁﬁﬂ(?)%nﬁﬁ,wmw@ﬁnlswﬂdaﬁgmﬁq et <Al
fesm, &k HIofig Ha o |re w2 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 electron
9

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. (a) < HA-HSg Thavll @l 9 Fifug aun & e = 3 ger

o o o
H&aYd lendl Sldl % :

y; =acos ot adl

Yo = a cos (ot + ¢),

&l ¢ q fowamat o g St 3 | SIS foh 39 qUN o ST &
HR fopet forg W gt dierar 1 79 8, 1 = 4 I, cos? ¢/2, &l
I, = a2
(b) 35 Ul qen formefl safdetor & fow wid ue i | 3
55/1 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. M9 A9 T ¥ WIEEA W 9gd e HHI dh 1A hidl 81 | ardied
U 8 W, 3Tl dfgd AT 4 3T T ¢ o 3 oivl TUT deh araiaid
HET &, dl A8 TS O HiAT AT A=D1 8 |
(a) % GUT b HISTSA BI ol IUFT AT BT-heh FAT THSAT ATl & 2
(b)  3Te hl Ffgd hi TATg b qoal T TG Hid! & ?

(¢ 10 kHz g % Th Hex d (Hehd) 1 TR, 1 MHz A
$I aEH T B Wiged & U fRAT @1 B | 3O e -Ss W
HIfT | 3

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.

26. (a) TohE dc. &1 & B @ I3 T dunie § Jofishy § wh Wfier &1 e
T R | T S Al wd gwe Ufier # afores 9w @ g @ 2
YT o QU1 ®9 | AT & W = g w=&m g 2

(b)  ToReToe 9T & Helg UG I WFHfAG id gY, UFRR & it fem
HHT=ITehd &9 1 HH JTH T SITam @ ? 3
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(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 ?

27. (a) Tl Usanfaea it St afspar (faeaar) ue = wfanfya Hifse |
3T S.1. AT fAfgT |

(b) U (o) & BR G, “ogU HI wd-amg 45 x 107 a4 R 1 Z0U &
10 g 3 1 @fkea T iR | fem mn R B ZSU % 1 om
TS Sl T 25-3 x 1020 Bt 7 | 3

(a)  Define the term ‘activity’ of a sample of radioactive nucleus. Write
its S.I. unit.

(b)  The half life of 2S§U undergoing o-decay is 4-5 X 10° years.

Determine the activity of 10 g sample of 2§SU. Given that 1 g of

2S§U contains 25-3 x 1020 atoms.

28. (a) Torell grEwiMR o weifies wd fgdiaes Hefcrl @ ciued i Sawr &l Uh
3@ ¥ T I G HEHAT Th-G h S AU 6 & |

(b) B h HEMLY & fFagra &1 3g@ FINT IR fgdias peoft #
Ficedl 1 MAHh Heehl H dieedl o 1Y I o [T Th st ITH

HIfT -
(i)  Tedraes Heclt qon mafies Het § B I T&3 & 951 §
(i)  nafhes qen g Heferl o faga g S 9gi 4 |

(c) 39Yh TF-di I Ycdd (JTH) i o [T Th G&F THehedAT Fl 3g@

il |
(d) aTEdfaeh TEBHU H ol &1 & g gl HRU fIRgT | 5
JreraT
55/1 13 P.T.O.
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oTq sl Th B I TS [ 3 3TN 3Teh! Ul R 3 | SHehT Ueh {80 o1q & U

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

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

3%, g o g ° TR & 3TN g & THAA o read 8 | Th T, THEAHH

Jrach &9 B, Taa foemm 2, fSraeht foon o 6t oia o181 & dmea 2 |

(a) B8 T I fagq-ares 9 (3.00.Uh) o fagq g/ & v v ==
Id HINT |

(b) g U Ui forga g qen Iufed grah &9 % HROT, T W A AT
o o 9T (W) qen foen & fore e s gme il |

() 358 ©F &l AN % oY Tawaeh Itk % T ueh s5steh W HIT | 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.
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29. (a) T g o%q ! FhEl WA oiF & AT @1 T 8, (¥ &1 a1g
WHWn:njnl)ﬁH%awwﬁWﬁWﬁRl
TAT Ry B | ¥ I 9w el ot TGl 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) e IWATTA iF o GHI g5ai shi Fshal FSaTE oT9H § SeK & | ©iF &

9Tl I IS 1-55 8 | H %l BIwH gl 20 cm B % T &F &
ge3} shi Iehdl FIsAT 1 W 1A HINT | 5

AT

(a) Torell stuadl qiaRis grI, gt feurd foret aeq w1 widfers @1 q@iA
foTe weh AmifeRa foRtor 3@ sATST |
afe 38 e g wif<w wfdfers o= W sHar 7, @ SEhT staE
FHdT @ T weh =i SYedad HifT |

(b)  Torefl sToad giamieh & 31 i@l i BIE gHAl S AMMHA 105 cm @ |
T i ! Blpd gl gEL OiF H 20 AT 7 | Al Iaf=m wfdfers s W
AT &, T GLERIh o HRUT ol EYT Hd 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.
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30. (a) TH pn T SEIE & V - I AMGEI0N o1 &89 1 & fow afwy
YT TIEY, Ife SIS (1) Wi S| ¥ & o (i) yveefs
sE U@ | "e § wy i e e seie % gedt (fefted)
stfireregor & e fohw ST § 31X 39 Sifrasn < gurisT |

(b)  WehTrreh Hehal (Tmat) = wyE (fedamM) & fou wh, ®idt s/ 6
SEfafe o Teh ATavTs IRuY M@ g1 T HIT | 5
e

(a) TH n-p-n R & fou afmy om@ sy, fSad Scasies-3nyr afy
Jmfefses SrE | & 9UT TUTER-SMUR GfY yvafeiin aE| U R | 989
T gui hifoe fh 2iforee B SAawr argeht i TIfd @, st g/l (Ig),
MR g (Ig) qA TUEH 9 (Ip) HE §dl & | 398 9y,
Ig = I + I 1 ogcaa HIT |

(b) U URUY M@ g Tose hifore for ifvreey, yads 6t wifa Fa o
HT 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 (Ic). Hence deduce the relation Ig = Ig + I.

(b)  Explain with the help of circuit diagram how a transistor works as
an amplifier.
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MARKING SCHEME
SET 55/1 (Compartment)

Q.No. | Expected Answer/Value Points Marks | Tot
Mai

1. - & 1 1

Vg— mFT
2. With increase in temperature, the relaxation time ( average time between successive 1

collisions) decreases and hence resistivity increases.

Alternatively:

Resistivity p (= neTT ) increases as T decreases with increase in temperature. .
3. Loss of strength of a signal while propagating through a medium. 1 1
A, The locus of all points that are in the same phase / The surface of constant phase. 1 1
5. A has positive polarity 1 1
G. Telephone (any other correct example) 1 1
7. v :g where v is speed of electron 1

Alternatively:

[Fe| = |Fsl 1
8. Line B Yo

Since slope (g/V) of B is lesser than that of A. Yo 1
0.

Formula 72
Substitution and simplification 1
Result Yo
P
- |' °
J<—x—> —2q

d

Let P be the required point at a distance x from charge g
1 1 -2

R g + ( q) =0

dme, x  4me, (d — x)

Rilr

Yo

Yo

Yo
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Alternatively:
P
L - - 2
d+x 2
14 1 249
4mEY X - 4mte, d+x
2x=x+dor x=d 72
At distance d towards left of charge q
OR 72
Y 2
(1) Work Done 1
(i) Orientation 1
(i) Wehave W = [, 7d6
1
n W = f: pEsinfdo
= pE[—cos0O]%
=-2 pE Y%
(ii) =~ T = PE sinf for @ = 25, T is maximum 1
Alternatively: 12
Qosl_l +q
p =
(T 2
10. .
(i)
(@) Formula Yo
(b) Result Yo
(ii)
(a) Formula Yo
(b) Result Yo
. 1
(l) Wy = \/ﬁ 1,
= . =500 rad/s
V50 x10~3x80%10~6
[Also accept 2
ie.9=2=20y; ~80H2z)]
21 s
(i) @ = 2 7
_ 500 x50 x1073
D v 2
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11.

Formula 1
Substitution and Calculation Yo
Result Yo
h 1
A= —
mv
_ 6.63 X107 3% 1
9.1 x10731x2.2x108
=3.31 x 10?m 1
12.
Flux through S; Ya
Flux through S; Yo
Ratio Yo
Flux throuah S. with dielectric median Yo
Flux through S; , &, = 62 7
Flux through S, , @, = Q:ﬂ = i—Q Y
Ratio of flux = 1:3 Yo
No change in flux through S; with dielectric medium inside the sphere S, 7
13.
(1) Statement of Biot Savart’s law 1
(i) Expression for magnetic field Yo
(i)  Showing field lines Yo
(1) 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 .

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

dF =42 [T ]

T am

73

.. _ Mol
(i) B_— o7
Field lines
\\ s“ i /’//
i oo
7 \ ) TN
g 1D
e gt 1

Yo

17/




14.

(@) Conditions Yo+ s
(b) Formation of rainbow
Diagram Yo
Explanation Yo

The condition for observing a rainbow are :

The sun comes out after a rainfall.
The observer stands with the sun towards his/her back. (any one)

i)

Ohzerver

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
Yo

Yo

Yo

15.

Get More Learning Materials Here : & m

One difference between ¢ and V Y
VI Graph Y2
Determination of ‘r’ and & 1

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

emf terminal voltage

1) Itis the potential difference
between two terminals of the cells between two terminals when

when no current is drawn from it.
2) It is the cause.

1) Itis the potential difference

current passes through it.
2) Itis the effect.

(Any one) or any other relevant difference

\4

I

Nenative of slone nives internal recistance

Yo

1A

@E www.studentbro.in

2



16.

(a) Difference between a permanent magnet and an electromagnet Yo+ Y5
(b) Any two properties of material Yo+ s

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 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
retains its magnetism at room temperature for a long time after being
magnetized once.

(i) High permeability
(if) Low retentivity
(iii)Low coercivity
(Any two)
[Note: Give ¥ mark if the student just writes ‘soft iron’ is a suitable material for
making electromagnets.]

Yo

Yo

1/2+ 1/2

17.
Three basic properties Yo+t
Plot of KE max VErsus v Y
Three basic properties of photons:
(i) Photons are quanta or discrete carriers of energy. Yo
(i) Energy of a photon is proportional to the frequency of light. Yo
(iii) The photon gives all its energy to the electron with which it interacts. Yo
Einstein’s photoelectric equation
%mvrznax =hv—w
The plot is as shown
1 2
Emvmax 1
v, v
18.
Naming the gate Yo
Truth Table 1
Logic Symbol Yo
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TRUTH TABLE

A B Y
0 0 1
0 1 1 1
1 0 1
1 1 0
LOGIC SYMBOL
A Yo
8 Y
o |
B
19. : ,
Magnitude of resultant field 2
Direction of resultant field 1

(i) The magnitude

Enet =\/(2E)2 +E2+2x2EXE X (_%)

=V4E? + E? — 2E?

- _ 1 g3

B Eﬁ a 4me, a?

(i) Direction of resultant electric field at vertex A
tanoc = E4psin120°
Eac+ Egp cos120°
_ Ex§ _

TwrEx(D)

X = 30° (with side AC)

Yo

Yo

Yo

Yo

Yo

Yo
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20.

(@) Principle of potentiometer Yo
Reason for Part (i), (i) and (iii) Yo+ Yo+ Y2
(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.

4

b) Potential gradient K = T

=~ the required graph is as shown

Yo

Yo

Yo

Yo

K 1
@ —
2L (i) Formula Y
Energy in the first excited state Yo
Energy required Yo
(i) Kinetic energy Yo
Orbital radius (Formula and Result) Yo+ Y5
(i) For the hydrogen atom
1 1
a. |E,| « — /o
b. . Energy of first excited state = _22'6 =-3.4eV
- 7
c. + Energy required =[ - 3.4 — (13.6)eV] =10.2 eV 1/2
(ii)
a. Kinetic energy = |energy of 1st excited state|
=3.4eV 1
b. Orbital radius in nth state < n? Ys
=4x0.534
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22.

(a) Graph showing variation of intensity with 6 1
(b) Determination of values of 8 and g8 1+1

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

I\H

2

N[

71.;4‘9

Using I, = I, cos?6

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

~ =1
I, cos?B.cos?(8 — B) = I,cos?p
=4 7
Also I, =1,
L= I, cos?B.cos?*(8 — B)
or cos?6=1
~8=00m
Therefore g =0°or @

Yo
Yo
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23.
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(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+ Y5

(a) Atoroid can be viewed as a solenoid which has been bent into a circular shape
to close on itself

(b)

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)

(c) For the loop 1, Ampere’s circuital law gives
Bl' 27TT1 = ‘Llo(o) |e Bl = 0

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

Also at point Q, we have B;(21r3) = po(Iencrosed)
But from the sectional cut, we see that the current comina out of the plane of

Yo

Yo

Yo




OR

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

We have u = iA

e.v 2

2nr’

evr
2
{ =mvr
Y]
m
—-el

vr =

i =

2m

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

Yo
Yo

Yo

Yo

Yo

Yo

24,

(a) Derivation of the result I = 410c052§ 2
(b) Conditions for
constructive and Yo
destructive interference Y5

() The resultant displacement is given by :
y=y1+ ¥
= acos wt + a cos(wt + ¢)
=acoswt (1+ cos¢) —asinwtsing
PutRcos8 = a (1 + cos ¢)
Rsinf = asin g
~ R?= a?(1+ cos?¢p + 2cos ) + a’sin?¢p
= 2a? (1 + cos ) = 4a’*cos? %

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

For constructive interference ,

cos§= 1 or §=nn or ¢ = 2nm
For destructive interference ,

¢ _ ¢ _ m _
cos - = 0 or E—(2n+1)zor¢—(2n+1)n

Yo

Yo

Yo

Yo

Yo

Yo

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




25.

(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
phone, may harm the system of the human body.

(b) Sister Anita shows
Q) Concern about her brother
(i) Awareness about the likely effects of em radiations on human body
(i)  Sense of responsibility (any two)

(c) The side bands are
(Ve + Vm)and (Ve - Vm)
or (1000 + 10)kHz and (1000 — 10)kHz
1010 kHz and 990 kHz

Yo
Yo

Yo

Yo

206.
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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(f) —.—|I; i S
\

11

=

i{1)

R

In Ampere’s circuital law, namely
B (2nr) = wai

Yo

Yo




. d , .
(ig = & % = {) was introduced
and Ampere’s circuital law was put in its generalized form namely

dg

2 o = Hole T Ho€o— ™

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

Yo

Yo

27.

(@) Definition of activity and its SI unit Yo+ Y
(b) Calculation of the activity of the sample 2

a)

b)

The activity of a sample of radioactive nucleus equals its decay rate(or number
of nuclei decaying per unit time)
Its SI unit is disintegration /s or Becquerel
R=AN
log,2%25.3x10%°x10

4.5 x10°
0.6931%25.3 x1021

T 4.5% 109X365X24X60X60
=1.24 x 10° dps

[Note: If a candidate gives the result in (year)™, give full credit.]

Yo
Yo
Yo
Yo
Yo

Yo

28.
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(@) Schematic arrangement 1
(b) Principle of a transformer Yo
Obtaining expression
. Vi _ N
() no 1
.. Vi _ I
(i) n 5 1
(c) Assumptions (any one) Yo
(d) Two reasons for energy losses Yo+
E“{;ff 1)
¥ +—_F 2
: & 2
d = ; 5]
2l - :

b) Principle of a transformer: when alternating current flows through the primary

Anil An Armaf e indiiAaad in tha nAaiabhhAanivina feanAanAdarn N\ Anil

Yo




e . 3%y 30 _ N
er Nldt/det N
or

WM

L (1)

(ii) But for an ideal transformer V3 I; =V, 1,

nw ,

N (2)

From equation (1) and (2
Vi_Ni _ Iy
V, Ny L
¢) 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)

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°
= B m¥?
Period of revolution T
(i) Induced emf e = Bnt?/T = Brut?v

. _ & mvBf?

(ii) Induced current in the rod, | = 2 R
[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 +Y5

Yo
Yo

Yo

Yo

Yo

Yo

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




29.
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a) Ray diagram 1
Derivation of lens maker’s formula 2%
b) Calculation of radius of curvature 1Y%

A
N, &+ N,
.-"'HF-H-\-\"""—\-_\_\_\_
ﬁ,f.f i x-____“__‘hh
— T
.-f”"#- - = h“’“‘-u\.
Qﬂ U B 4 D U *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
e e WL e (i)

U1 u R1

Yo

Yo

Yo

Yo




Adding equation (i) and equation (ii)
n, ny 1

1
P (n, — n1)(R1 R_z) &

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

Weknow Ifu =0 ,v=f

1 1 1
v u f

1 1 1

==y = D(5-— = Y
R T

1 1 1
0 :=w-0(-%)
! ss 1)(1 1)
20 '2 R -—R
R =055 %x2%x20=22cm

Yo

OR

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

1%

[Note : deduct ¥ mark if not labelled]
Derivation
Magnifying Power
LY "
tanx e
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= —X— 1/
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b) Given
fo+ fo=105 ,fy,=20f,
20 f, + f, =105

105

Yo

f;a = H =5cm 1
o =20 Xx5=100cm Ya
_ o fy 100
~ Magnification m _E_T_ 20 1

30.
(@) Circuit arrangement of p-n function in
Q) Forward biasing Yo
(i) Reverse biasing Yo
VI characteristics 1
Explanation Yo
(b) Circuit diagram Ya
Explanation 2
(a)
@Vn]lmelerm
P> ‘ Yo
P n
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Milliammeter
[mA)

d/l" Swilch

Forward biasing

-, Voltmeter([V)

-
'\/_‘.J

P

P n

@
Microammeter
(wa)

N\k | Switch

1
= ¥

Reverse biasing

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
values of current, for different values of voltage, are noted and a graph between V
and | is plotted.

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

Yo




I (mA)

100 — Yot 1o

80 —

60 —

40 —

20 —

l?ﬂ BIG I:’:‘rl[} 4ICI 2?
v |

.
02042060810 VIV

10 —
20 —
30 —

I{ua)

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

R

I~
<

P -

@

{
|

p-side n-side

{ I AN

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

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

(b) Circuit diagram 1
Working 1%

a) The circuit diagram is shown here

I
.‘_
—A—
I m.K R
o | e
+],LA_l E VLE)D—

lf\; Vee

=
[¥:}
<
A
Q)
.‘_
l.""-l
|
'_\

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
charge carriers, swamps the holes present in the base region resulting in a

(small) base current (Ip). 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 1
Ig =l + I 2
b) The circuit diagram, of a transistor, working as an amplifier, in its CE mode,
is shown here.
< —
IC
R,
B /C C
I E 6; Lo 1
B VD(,
I

If a small sinusoidal voltage is superimposed on the dc base bias by connecting the
source of this signal in series with Vg supply. Then the base current will have 11
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