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m, = 9-1x 1073 kg

General Instructions :
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All questions are compulsory.

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

Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

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

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

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

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 1073 kg

1. Tt =1 hl aE £ 8 | 38 @ 90 & iV fawarw B | 35 = |
SIS ATEeh! o ITTATE AT o U Teh s3steh foifaw | 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 Sfckiaehar # gfg 1 s w8 i Sl g ? 1

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

3. UER aEd1 H WY EUET 4g 1 1 dcdd Blal .2 1
What is the meaning of the term ‘attenuation’ used in communication
system ?

4. ‘7O 9 I IRATYA I | 1

Define the term ‘wavefront’.

5. A U Jrash 1 NG W U MU IR, Fanfa 1 IR of 9MY, d wie

(dafgeht) A =1 e &/ gl ? 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
—>

55/1 QB365 - Question Bank Software P.T.O.




55/1

forg-a1-forg o SR %g%g%% %%’”qu Software

Give one example of point-to-point communication mode.
39 v (vfaey) w1 3g@ Hifve fmes orwia, wifad faga o grehia &=
&t 3ufeyfa o, ig sorerela Stfaaifya fd sar & |

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

presence of crossed electric and magnetic fields.

fen gam w% (ste@), Q1 WEIEl Cp de1 Cy % TG, fawer=R v % @iy
QAN ‘g’ s INEA I G & | g1 i § ufgersti o e g ()
THH (SER) 8, foheg Cy T ufgeptedi 1 &Fwa C; 1 qo § Afoeh 8 | I o
HF-E1 [T (AT B) C; % A 7 ? 3194 3 & fow SRt feafie |

A

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

\Y%

2 fomg 3TEW q T —2q Th-g & ‘@’ gt W oo § | oW ‘g & T, T
T formg I Sfafeufa STa I, 8T W AR & 36 [ & R0 fava 3
il

srrat
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s faga foga o1 Tordll thauH fogfq-e E ® T W@l T g T fgga o

fyga st p forga.4 & T 3 | 9 Hif

() Togd i va g § fe T T Fred sE iy e R B
$1 fesn & foodia & 9w |

(i) Tgga =1 98 Afufo=ma (feufd) feeh Tl 38 W & arar 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

(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.

10. 3TR@ ¥ Tk A0l LCR INUY SR 731 8 S 200 V o Teh qiadi TR o @i
YIS 2 AN L=50mH, C=80 uFdam R=40 Q7 |

freifa Hifsm
(i)  €d hl g8 A o IReg # G 75
(i) 99 T IUERT UM (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.
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T 2.2 Tt s P el it |
Teg g Sel auTeed 1 " F1d i |

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.

Th Tl S ol TS0 r) B 31N 380 Th ¢ o9 Q Uieg B | Al Th 314
Hehegl A S ol BT 1, (v, > 1) B, T 2Q 37rerw uReig &, @1 S, qa1 S, @
ToRA ATt forgd, welerd <Rl STUTG a0 T | 9fg S, o fich Tom 4 a1g
TH W, K WEEdreh ol qead 9 fedn s, a1 S, e | TS aret g,
FAHH T T iEdT g ?

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 ?

(i) WIW@@WJ@??@W,W@H%&QWM—WQ
frem = gfes =9 4 fofau |

(i) T JABR IR (U) % g W JrahI & o IREm (AH) & fog
=i fafaw, afg amr (<) &t Ben ¢ 8 o 398 & =R (feR) g
I YaTed B W R | 96 NI-UTR1 % R Icqe &7 @3] il ey |
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1) State Bidt — Savart law 1n vector torm “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) & fow s wd (ufqey) & 2 3wy smw@l i
FERAT | ST foh $5EY & S I hy HHST T Tehd 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 g =i gfelig ¢ 8, @ fagq-ares ad (3.TH.U%) () qef
et dieedr (V) & S o (9g) fafaw | de @ off 78 fagg o () *
1Y 3qhl A dieedr (V) H qfiEadd @l geie & [ e e (3TeE)
SAIST | 39 UTh < 39N °, foreft Ot & smaftes ufcrg =1 feior & foham
a1 3§ ? 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 Tamht gras & fohm TR foe grar 8 2
(b) faga-gre sAH % T SwE ered o g qured fefEu | 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 ool sl IH & % 0 Sy wiedi % &9 99
TogEt 1 faRge | 38 @it 1 W, stufaa fafeRton i emgfa qen
IcaRia Soiael 1 STfrhad Tfas el % 19 Th T (3TerE) s * 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.
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fopelt e & 2

18.

2 | g form Tie =l fFsfta sar 2 2 39 Tie & 97U g groft qor 39 e @

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.
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T A + q AT — 2q W T & | 9 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 ‘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

+q -2q
B a C
20. (a) fawemmdt (WRfRric) fra fagra w smeafa B, sg@ Hifse | oW,
(i) T AR I, (i) THEHH FJIEI-HE &% (HITS) o R HT ql
(iii) Tt Tt & 2Afeeh fagq-ares 9a (3.TH.T%) & AHH (ITch)
A 1, 3T FAT foham ST B 2
(b) fawemmdt (IRfRER) & foelt wm o, afg aR & IEA-HE &
&h T T & g il 1 3T Them™ &9 § Seal 9, @ ar % T
R @ 30 @ 7 ghg & A1, fa9a Jauar o 9iEad Sl gH W g
Teh U SHEY | 3
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(a)

(b)
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State th& underlyitig prgnc{%)e 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 ?

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.

BIESISH TTATY] <l ot FaET § Foff — 136 eV 7 |

(1)

(ii)

A STTEAT § T TAFLA ohl ICHTY 1 TIH ITTd FEAT T o S oh
U aTrerwes St w1 7 3Ta kil |

ST hl YW IR STFEAT § (a) TSt SHoft a2t (b) Hef s wma
$ifsre | (fean mn & — <K B &1 9@ = 053 A)

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

(i)

(i1)

(a)

(b)

(a)

(b)

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

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)

I, <ot &1 31gfad Jehr1 g dieRise! Py AT Py ¥ BIeht IOl &, 311
39 YR Py ohl UTA-31&1 Py <l TTRG-3187 & 6° IV SHIT 8 | 38 I
(0) % 3 feift & 180° @k UiEfda 8 &, Py & UIGTHA JehTeT <hi diigra
T qfada ol 23+ & e ush % (3™ 1T |

P, 3R Py o o< § Ueh d1&I 9Ieiiss Py 39 TR W1 WAl & foh Pg i
UTd-318 Py & B IV ST 8 | A Py, Py @1 Py & UTHa (IH4)
ehTST ShI clieraTd shEsT: I, I, AT Ig B, O hI0T1 6 3R P o 39 HH ol
1 hifere fomes foe 1, = I = 1.

Unpolarised light of intensity I, passes through two polaroids P4

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°.

A third polaroid Pg3 is placed between P; and Py 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 B for which I; =1, = I3.
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23. (a)
(b) VR % ufwef fam & 3w gy, foRet aifse & ot b &
T HH 9TH <hifsTT |
() guisq foh ws omed 2Rise #, (i) Inise & +fiat 9o (i) IATse & Ty,
gl & H forell forg W, Jreehi &9 I BT 2 | 3

AT

Tfireh <1 afGRET A JU TEEE b e I () % fore, 3Ee s
W(?)%ﬁﬁﬁ,wmw@ﬁnlwqﬂdaﬁgwqﬁq JTEOT <l
fesm, SHes wiviia |am & wer 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) < HALHSg Thavll @l 4 Fifug aun & e = 3 ger

o o o
(H&aYd lendl Slldl % :

y; =acos ot adl
Yo = a cos (ot + ¢),
&l ¢ g foemeHt o 9 A g | sy foh 39 qUN o TSI &
R fopet forg W oot dierar 1 79 8, 1 = 4 I, cos? ¢/2, &l
I, = a2
(b)  3E® Turdt e fommeft safaetor & forw od wme hifs | 3
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(a) Two monochromatic waves emanating trom 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 cos? ¢/2, where I, = a2.

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

a3 il ¥ Hiesd W 9gd oF EHY d% I sl @1 | i

U 8 W, 3Tl dfgd AT 4 3T T ¢ o 3 oivdl TuT deh araiaid

HET &, Al A8 TS O HiAT AT A=D1 8 |

(a) I GUT b HISTSA BI ol IUFITT &A1 BTi-eheh ST THET STaT & 2

(b)  3Te hl Ffgd hi TATg b Hodll hl TG=H hid! & 2

(¢) 10 kHz 3Tgfd o Teh H¥ & (Hehd) 1 HALRT0T, 1 MHz TG
$I aEH T BT WgM & (O fhAT @1 B | 3O U -S§ W
HIT |

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.

(a) ToEft dec. & & R @ I3 us @i @ Jofisen & wh Wfier 1 Se
T R | T Al wd gwe Ufier # afores 9w @ g @ 2
YT o QU1 &9 § AT 8 I 9= fg@g = g 2

(b)  ToToe 9T & Helg UG I WG id gY, UFRR & diwefia fom
T &9 I H W foRan S 7 ?
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

.QB365 - Quegtion Bank So{tware
A capacitor 1S connecte In series to a 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 ?

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

forelt Meamufaea Tifires Y @fsparar’ (Weeaan) 9 =t qfenfya hifde |
3T S.1. AT fAfeT |

Ve () & B B, “opU i a1y 45 x 102 a8 & 1 220U %
10 g 3 1 @hkea T e | fem omn R B %0U % 1 om
TR < HEA 253 x 1020 Bt 3

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

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

232 U contains 25-3 x 102 atoms.

Torelt STt o werfies Td fgdiaeh Hefcl sl ciued i Sawer &l Uh
3@ ¥ TEY 6 Gl HE[AT Th-GE o S AU 6 & |

TEH h HRIfAY & fagra &1 3g@ Hive R fgde Fecit &
Ficedl 1 MATHh Heehl H dieedl o 1Y I o [T Th st I8
HIT

()  fafioeh Fecht qom mufies Fecht § B 6 g & ugi d

(i) ST qen fgeieeh il ® fogd g & 98l # |

3TYTh FFRHT ol oA (JTH) L % [T S &I IRehedHT 1 3g@
HIT |
Rl TEBI § ol 3T o s qf HRUT fAfEu |

HAYAT
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mﬁ@%%ﬁ#%elssé%uicﬂgR%%e@mm%w
R By (1) % % | Hifea (&) 2, ot g og & afify = feam

WwAT R | Bg h B 7 2 | 39 © W v GRT T IAR A 7 | B A FOH
3%, T o g ° TR & 3N g & THAA o read 8 | Th T, THEHH
Jrachi &9 B, Taa foemm 2, fSraeht foon o 6t goia o1 & smea 2 |

(a)

(b)

(c)
(a)

(b)

(c)

(d)

Tg ° UG fogq-aes 9 (3.TH.T%) o fogqq 9 & fofu & <o
Id HIT |

og ° Ifa faga g qen Sufeda grahi & & SR, 88 W FH I
o o g (W) qen feen & fore e s gme il |

309 B ! AM o folU A9 Wk o o T =Iieh 919 il |

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.

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
(i1)  primary and secondary currents.

Write the main assumption involved in deriving the above
relations.

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)

(b)

(c)

Derive the expression for the induced emf and the current in the
rod.

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.

Hence obtain the expression for the power required to rotate the
rod.
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29. (a) U foi=g o] I [hdl WA 18 o GHA @l A1 8, (H 1 a1F 6

HIUe ISl n = ndnl)@H%aTﬁFﬂqwﬁWﬁWRl
TAT Ry B | ©F I om qel TRt fgfia Ioe W 3T9ac o SR TR <hl
foRtutl =1 Wl gerid g & 1 Tk aTdioreh Sldferesl STH hIfT |
389 Torelt Taal @i < foTe ‘Tie-He g I i |

(b) e IWATA iF o GHI g5ai shi Fshal FSaTE oT9H § SeK & | ©iF &
9Tl I IS 1-55 8 | H %l BIwH gl 20 cm B % AT &F &
ge3} i Iehdl FIsAT 1 W 1A HINT | 5

AT

(a) Torell stuadl qiaRis grI, gt feurd forelt a&q w1 widfers a=@1 Q@i
foTe weh AmifeRa foRtor 3@ sATST |
afg 30 gevis g wifw wfafera o W sl 8, @ IHhl STaEH
FHdT < foTT weh =i Sgedad HifSu |

(b)  forel e giaeieh o g1 ©i@l sl BIhH gl I AMHA 105 cm & |
T i ! Blpd gl gL OiF H 20 AT 7 13fe sif=m wfdfers s W
AT &, T LG o hIRUI el AaH A1d HIT | 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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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

T p_ng%%%- %uesfion gan!]cTSoftware 0 % fore v
T AR, ARG TS (i) WCRH J=@ # & a« (i) wAReh
sE U E | "aw § e e R R erie % gt (feftea)
stfireregor & e fohw SITd € 31X 39 Sifrasn = guisT |
TeRTiTeh Hehdl (Fomat) o T (fedamm) & fow W, ®idl S/ 6
FHRIAY  Th ATaTIH IRUY NG g Tase Hifore |

JrraT

T n-p-n IR & T afwy M@ sAEe, o Scasis-ar afy
amfefiTh sEg # & q9T TUTEh-UR GfY yvefefieh sEw o 8 | Ga
T gui hifoe T 2iforee B SAawr argeht i Tfd &, s g/l (Ig),
MR g (Ig) aA TUEH 9 (Io) He Il & | 3HE 9y,
Ig = I + I 1 gcaa HIT |

Teh UNUY R g &5 shifvw foh gifseer, Jadds 6 wifd &8 &
HT 2 |

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.

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

OR

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 Iz = Ig + I.

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 | Total
Marks
1. V4= ;_‘;T 1 1
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. 1
3. Loss of strength of a signal while propagating through a medium. 1 1
4. 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
6. 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
9.
Formula Yo
Substitution and simplification 1
Result Yo
P
L f ® A
q<—nx—> —2q

d

Let P be the required point at a distance x from charge q

1 q 1 (—29) —0 1
Ame,x  4me, (d — x)
1_ 2
x  d—x Y2
d
X=—
3
: . . d
required point is at a distance 3 from charge q 1y
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Alternatively:
P
P +——._2
d+x Y
ta_ _1 29
4TTEY X - 4me, d+x
2x=x+dor x=d e
At distance d towards left of charge q
OR 72
Y
0] Work Done
(i) Orientation
(i) Wehave W = [, 7d6
1
n W = fon pEsin0do
= pE[—cosO]%
=-2pE Vo
(ii) =~ T = PE sinf for @ = ZE, T is maximum 1
Alternatively: 12
Qool_l +q
P =
g E
10. .
(i)
(@) Formula Yo
(b) Result Yo
(ii)
(a) Formula Y
(b) Result Yo
. 1
(l) Wy = ﬁ 1,
= . =500 rad/s
V50 x10~3%x80%10~6
[Also accept 2
ie9=22=2y, ~80Hz)]
21 T
(i) @ = 2 %
_ 500 x50 x1073
B 40 Ya
=0.625

Compartment 0OB365 - BmaeNtiédn Bank Software0th July, 2014 Final




QB365 - Question Bank Software

11.
Formula 1
Substitution and Calculation Yo
Result Yo
h 1
A= —
mv
_ 6.63 Xx10 3% 1
7 9.1 x10731x2.2x108
=3.31 x 10?m 1
12.
Flux through S; %
Flux through S; Yo
Ratio Yo
Flux throuah S. with dielectric median )
Flux through S; , @, = 63 2
Flux through S, , @, = Q:ﬂ = 3E—Q A
Ratio of flux = 1:3 Yo
No change in flux through S; with dielectric medium inside the sphere S, 2
13.
Q) Statement of Biot Savart’s law 1
(i) Expression for magnetic field Yo
(iii) ~ Showing field lines Yo
(1) According to Biot Savart’s law, the magnetic field due to a current element
d¥ carrying current | at a point with position P vector 7 is given by
dF = be [T 1
41 7|3
. _ Hol
(i) B-— oy 1y
Field lines
n\\_\ ‘ [ /1’//
a\UIT29)
f\q» // )
- "//‘ \ — 1
P ALS" i
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14, i,
(a) Conditions Yo+ Y2
(b) Formation of rainbow
Diagram Yo
Explanation Yo
The condition for observing a rainbow are :
i.  The sun comes out after a rainfall. Yo
ii.  The observer stands with the sun towards his/her back. (any one) Y5
Yo
o
Oh:mw-r
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, Ya
reaching the observers eye.
15.
One difference between ¢ and V Yo
VI Graph Yo
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. Yo
2) Itis the cause. 2) Itis the effect.
(Any one) or any other relevant difference
v
1
I
Negative of slope gives internal resistance. s
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16.
(a) Difference between a permanent magnet and an electromagnet Yo+ s
(b) Any two properties of material Yot Vs
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

(ii) 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.]
17.
Three basic properties Yo+ Yo+ Y2
Plot of KE max Versus v Y%
Three basic properties of photons:
(i) Photons are quanta or discrete carriers of energy. Yo
(i1) 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
%mv,znax =hv—w
The plot is as shown
1 2
Emvnmx 1%
v, v — s
18.
Naming the gate Yo
Truth Table 1
Logic Symbol Yo
NAND GATE Y
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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 &
o Y
———
B
19. - -
Magnitude of resultant field 2
Direction of resultant field 1
(i) The magnitude
Y2
Y2
Y2
E,.. :\/(215)2 +E2 + 2% 2E XE X (—%)
=VA4E2 + E% — 2E2
_ _ 1 qv3 Vs
B E\/? B 4me, a?
(if)Direction of resultant electric field at vertex A
_ Eppsin120° 1
tancc = Eac+ Eap cos 1200
_ EX? 1
T 2E+E x(Z) R y
o = 30° (with side AC) ?
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20.
(@) Principle of potentiometer Yo
Reason for Part (i), (ii) and (iii) Yot Yo+ Y2
(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 along 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
LLi——
21. :
Q) Formula Yo
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,| — 2
. . . -13.6
b. . Energy of first excited state = — =-3.4eV
. %
c. + Energy required = [ - 3.4 — (13.6)eV] = 10.2 eV 9
(ii)
a. Kinetic energy = |energy of 1st excited state|
=3.4eV 1
b. Orbital radius in nth state < n? Vs
=4x0.534
=212A Y,
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22,

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

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

I\H

2

N|e™

niég

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?(8 — B)
Alternatively , (Award mark to student who indicates correct value of
1, I, and I3 by making a diagram)

~ =14
I, cos?B.cos?(8 — B) = I,cos*p
0=p
Also I, =1,
L= I, cos?B.cos?*(8 — B)

or cos?6=1

~68=00m
Therefore B =0°0or w

Y2

Ya

Yo
Yo

Compartment
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23.
(a) Difference between a solenoid and a toroid 1
(b) Derivation of the relation B=pynl 1
(c) Magnetic field (i) inside and (ii) outside Yo+ Y
(@) A toroid can be viewed as a solenoid which has been bent into a circular shape 1
to close on itself
(b)
Ya
For the magnetic field at a point S inside a toroid we have
B(2mr)= u,NI
NI _ . .
B =u, T u.nl (n =no. of turns per unit length of solenoid) v,
(c) For the loop 1, Ampere’s circuital law gives 1y
Bl' 27T1‘1 = Mo(o) ie B1 = 0
Thus the magnetic field , in the open space inside the toroid is zero.
Also at point Q, we have B;(2nr3) = po(Ienciosea)
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:()
~ B3=0 7
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OR

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

We have u = iA

_ &V 2

2ar’

evr
2
£ = mvr
¢
m
—-el
2

vr =

i =

3

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

Yo
Y2

Y2

Yo

Y2

Y2

24,

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

destructive interference Y%

(@) The resultant displacement is given by :
y=yity2
= acos wt + acos(wt + ¢)
= acoswt (1+ cos¢) — asinwt sin ¢
PutRcos8 = a (1 + cos ¢)
Rsinf = asing
. R? = a?(1+ cos?¢ + 2cos ) + a’sin¢
= 2a? (1 + cos ¢) = 4a’cos? %
¢

~1=R*=4 azcoszg =4 [OCOSZE

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

¢ _ ¢ _ n _
cos - = 0 or E—(2n+1)50r¢—(2n+1)n

Ya

Yo

Yo

Yo

Ya

Yo
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25.

(a) Reason 1
(b) Any two values Yo +Y2
(c) Determination of sideband frequencies Yo+ Y

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

(b) Sister Anita shows
(1) Concern about her brother
(i)  Awareness about the likely effects of em radiations on human body
(iii)  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

26.

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

(a) The momentary deflection is due to the transient current flowingthrough
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.

=

11-

|

i(t)

i)

okt A et
I

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

Yo

Yo

Yo
Yo
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(ig = & ‘%E = {) was introduced y
and Ampere’s circuital law was put in its generalized form namely 2
. dog
7 7 = Hole + Ho€o—— 7
This form gives consistent results for values of B irrespective of which surface
is used to calculate it.
20 (@) Definition of activity and its SI unit Yo+ Y
(b) Calculation of the activity of the sample 2
a) The activity of a sample of radioactive nucleus equals its decay rate(or number
of nuclei decaying per unit time) Yo
Its SI unit is disintegration /s or Becquerel Yo
b) R=AN Yo
log,2%25.3x10%°x10
= 1/2
4.5 x10°
0.6931x25.3 x1021 y
= 2
4.5X 102X365X24X60%X60
= 1.24 x 10° dps v,
[Note: If a candidate gives the result in (year)™, give full.credit.]
28.
(a) Schematic arrangement 1
(b) Principle of a transformer Yo
Obtaining expression
. Vi _ Ng
() v, 1
.. Vi _ I
(i) . 1
(c) Assumptions (any one) Yo
(d) Two reasons for energy losses Yo+
a)
T @
g c‘*;? §
: T B 1
ba 5 :
b) Principle of a transformer: when alternating current flows through the primary 1
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
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ﬁzJ\h%/'Nzﬂ:& &

ez dt N2
or

Vi_N

v, N @ ”
(ii) But for an ideal transformer V;1; =V,1,

w .,

v, I @) 7

From equation (1) and (2

BN _ L ”

v, N, L
c) Main assumptions
(i) The primary resistance and current are small
(i) 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 Y
(Any one)
d) Reason due to which energy loses may occur
Flux leakage/resistance of the coils / eddy currents / Hysteresis (Any two) Yo +Y5
OR

a) Derivation of the expressions for 2
i.  Induced emf
ii.  Induced current

b) Expression for magnitude of force and its direction 1%

c) Expression for power 1

a) Inone revolution
Change of area , dA = m£?
=~ change of magnetic flux
dp = B. dA = BdAcos0°

= B m#?

Period of revolution T

(i) Induced emfe = Bn¢?/T = Brf?*v
& mvB{?

Yo
Yo

(i) Induced current in the rod, | = i 1
1
[Note: Award 2 marks if the student derives the above relation using other &
method.]
b) Force acting on the rod, F = I¥B 1,
_ mvB2¢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 1
c) Power required to rotate the rod
P=FJ
nvB%£3v Yo
-~ R

Ya
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29. :
a) Ray diagram 1
Derivation of lens maker’s formula 2%
b) Calculation of radius of curvature 1%
Yo
)
i 1/2
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 e (i)
VU1 u R]_ ]/2
For refraction at ADC
Np M _Mi M2 . i
v u Rq> (”) iy
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Adding equation (i) and equation (ii)
n, n 1

1
PR (n, — n1)(R1 R_z) &

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

Weknow Ifu =0, v = f
1 1

f

1
v ou

1
]7=(n2—1)(

i_ i) 1
Ry R,

®)z=w-0(z-7)

Ry
! ss 1)(1 1)
20 '2 R -—-R
= (0.55 x —
R 1
R =055 x%x2x20=22cm

Yo

OR

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

- - 1%
[Note : deduct %2 mark if not Iabélled]
Derivation
Magnifying Power
= M ~ E 1/
tanx =« 2
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= ﬁ X & 1
i |
= —0 1/2
fe
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b) Given
fo‘l‘fe=105 ,f0=20f.e )
20 f, + f, =105
105
f'e = H = 5 cm 1/2
fo =20 x5=100cm Ya
, o fo _ 100
--Magnlflcatlonm=E=?= 20 i
30.
(@) Circuit arrangement of p-n function in
(1) Forward biasing Ya
(i) Reverse biasing Yo
VI characteristics 1
Explanation Yo
(b) Circuit diagram Ya
Explanation 2
(a)
@Vn]lmeterm
P> ‘ Ya
P n
Milliammeter
(ma)
d/r I Bwilch
Forward biasing
:’—ﬁ\ Voltmeter(V)
P n )
al
Mic.ro{a;l:{ 1)1::( cJL 1
‘-L| | Switch
N
Reverse biasing
The VI characteristics are obtained by connecting the battery, to the diode, through 1
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.
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I'{md)

F 3

100 — Yot 1y

820 —

60 —

40 —

20 —

I{I){) BIG t’:‘rl[} 4ID 2?

.
>4 02040608 10" VIV

10 —
20 —

30 —
I{pa)

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

W

o
<

P —————

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

Ya

OR
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(@) 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

C
.‘_
—A—
mA
e
r A
A E ch ) L v
%) \ ™ 1
VJ‘?B VHE

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 (I).

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 =I; + Iy 2

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

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 1%
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.
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