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Annexure - ‘H’

Total Periqu 1 180

OnePaper Time: 3Hours aQJG\M arks
Unitl Electrostatics 12" (6& -'
Unit!| Current Electricity r o7
Unit 11 Magnetic effect of current & Magnetism ‘2 - X ' 08
Unit IV ElectromagneticInductionandAlternatingcurrent =4 4 08
UnitV Electromagnetic Waves - ﬂ ( [ 03
UnitVl  Optics .- ' 14
UnitVil  Dual Natureof Matter | 04
Unit VI Atomsand Nuclei 06
Unit1X Electronic Devices / 07
Unit X Communication Systems 4 ( f'“ ' 05
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Total

2

i
The question paper‘zviillﬁ nclude value based question(s) to the extent of 3-5 marks.
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A

Unitel: Electrostatics

Electric Charges, Conservation of charge, Coulomb’slaw-force between two point charges, forces
een multiplecharges, superpogtion principleand continuouschargedistribution.

-

Elefiricfield, electricfield dueto apoint charge, electricfield lines, electric dipole, electricfield

dueto adipole, torqueon adipoleinuniformelectricfleld.

(Reriods 25)
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Electricflux, statement of Gauss stheorem and itsapplicationstofind field duetoinfinitely long
straight wire, uniformly charged infinite plane sheet and uniformly charged thin spherica shell
(fiddinsgdeand outside).

Electric potential, potential difference, electric potential dueto apoint charge, adipoleand
system of charges; equipotential surfaces, electrical potentia energy of asystem of twg point
chargesand of ectric dipoleinanelectrostaticfield.

L
Conductorsand insulators, free chargesand bound chargesinside aconductor. Diel _e;ﬁ cs. dI
electric polarisation, capacitors and capacitance, combination of capacitor§inseriesghdin
parald, capacitance of aparallel plate capacitor with and without dielectri crhedi um bet'wren
the plates, energy stored in acapacitor. Van de Graaff generator. - |
A J
Unit I1: Current Electricity “ 4. (Periods 22)

Electric current, flow of eectric chargesinameta Iicéonoﬁctor, dri#vel o‘:ity, mobility andtheir
relation with electric current; Ohm'’slaw, electrigél resi stance, V-l characteristics (linear and
non-linear), electrical energy and power, electri istivity @nd condugtivity. Carbon resistors,
colour codefor carbon resistors; seriesand parallelicombinations of resistors; temperature
dependenceof resistance.

—~u

Internal resistance of acell, potential differenceand f acell,combination of cellsinseries

andinpardld. :
Kirchhoff’slawsand smpleappl icatﬁ)t'h Wheatstone tfi dge, metrebridge.

Potentiometer - principleand itsa) ionsto measure potentid differenceand for comparing
emf of twocells; measuremer‘_ of internd resistanceof acdll.

Unit 111 Magnetic‘EffeEts of Current and Magnetism (Periods 25)
Concept of magnetiffi:'eld, Oersted’ sexperiment.
Biot - Savartlaw andiits a&blicati onto current carrying circular loop.
Ampere'slawand itsapplicationstoinfinitely long straight wire. Straight and toroidal solenoids,

. Forceon amojrqgir;agei nuniform magnetic and eectricfields. Cyclotron.

Forceonacurr rying conductor inauniform magnetic field. Force between two parale
current-carryingconductors-definition of ampere. Torqueexperienced by acurrent loopinuniform
¥ meagneticfield;moving coil galvanometer-itscurrent sensitivity and conversion to ammeter and

" woltmeter.
Current Ioop;%amagneti cdipoleand itsmagnetic dipolemoment. Magnetic dipole moment of a
revolving dectron. Magneticfie dintensty dueto amagnetic dipole (bar magnet) dongitsaxisand
pendicular toitsaxis. Torqueonamagnetic dipole (bar magnet) inauniform magneticfied; bar
asanequivaent solenoid, magneticfiddlines, Earth' smagneticfiedld and megneticelements.
Para:, dia- and ferro - magnetic substances, with examples. Electromagnetsand factorsaffecting
their strengths. Permanent magnets.
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Unit 1V: Electromagnetic Induction and Alternating Currents (Periods 20)

Electromagneticinduction; Faraday’slaws, induced emf and current; Lenz'sLaw, Eddy currents.
Sdlf and mutual induction.

Alternating currents, peak and rmsva ueof aternating current/voltage; reactanceandimpedance;
L C ostillations(quditativetreatment only), L CR seriescircuit, resonance; power inAC drgi.nts

wattlesscurrent. {‘ .
AC generator and transformer. o /"|
Unit V: Electromagnetic waves f(Period's'ﬂ)

Need for displacement current, Electromagnetic wavesand their charactql stlcs(qdd Tatl veidess
only). Transverse nature of e ectromagnetic waves. Y

Electromagnetic spectrum (radiowaves, mlcroi?/j/ ril'ra!éd vishl ultr&wolet X-rays, gamma

rays) including e ementary factsabout their u

Unit VI: Optics (Periods 30)
Reflection of light, spherica mirrors, mirror formula ionof light, total internal reflection
anditsapplications, optical fibres, refraction atsphencal rf ses, thinlensformula, lens-
maker’sformula. Magnification, pow ofalens, oombm thlnlensesmoonta:t combination

of alensand amirror. Refraction and Qaers onof I|gh hrough aprism.
Scattering of light - bluecolo r O <Ky arid reddish apprearance of the sun at sunrise and sunset.

Optical instruments: Huma* eye, iImageformation and accommodation correction of eye
defects (myopia, hypgmetropi a) using lenses. Microscopes and astronomical telescopes
(reflectingand refragti ng}md their magnifying powers.

Waveoptics: Wav!fron and Huygen'sprinciple, relection and refraction of planewaveat a
planesurface dsing wavefronts. Proof of lawsof reflection and refraction usng Huygen'sprinciple.
I nterferenqa ung's doubl e dit experiment and expression for fringe width, coherent sources
_and sustai n erferenceof light. Diffraction dueto asingledit, width of central maximum.

( Resolving povi microscopes and astronomical telescopes. Polarisation, plane polarised
light Brewster'slaw,'uses of plane polarised light and Polaroids.
UmtVH Dual Natureof Matter and Radiation (Periods8)

* Pual nature of radiation. Photoel ectric effect, Hertz and L enard's observations; Einstein’s
photoe ectric equation-particle nature of light.

atter waves-wave nature of particles, de Broglie relation. Davisson-Germer experiment
perimental detailsshould beomitted; only conclusion should beexplained).

r
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Unit VII1: Atoms & Nuclei (Periods 18)

Alpha-particle scattering experiment; Rutherford’smodel of atom; Bohr model, energy levels,
hydrogen spectrum.
Composition and size of nucleus, atomic masses, isotopes, isobars; isotones. Radioactivity-

alpha, beta and gamma particles/rays and their properties; radioactive decay law.
Mass-energy relation, massdefect; binding energy per nucleonanditsvariationwith masimn]

nuclear fisson, nuclear fusion. /
Unit |1 X: Electronic Devices '(‘Periods' ﬂIB)

Energy bandsin solids (Qualitativeideas only) conductors, insul ator and c,anuctors

semiconductor diode—1-V characteristicsinforward and reversablasdlode ifier; 1-V

characterigticsof LED, photodiode, solar cell, and Zener ﬁ dlodleesavolt regulator.
Junction transi stor, transi stor action, characteristi ansist sstor asanamplifier

(common emitter configuration) and oscillator. L R, AND NOT NAND and NOR).
Trangistor asaswitch. '
Unit X: Communication Systems (Periods 10)

Elements of acommunication system (block diagram ogly); bandwidth of signals (speech, TV
and digitd data); bandwidth of transmission medium. Pr jon of electromagneticwavesin
theatmosphere, ky and spacewave m;ﬁgati on. Need fﬁ modul ation. Production and detection
of anamplitude-modul ated W&\Li

i

_}.1 Practicals

Every student will perform atleast 15 experiments (7 from section A and 8 from Section B) The
activitiesmentioned hqé‘shoul donly befor the purpose of demongtration. One Project of three
marksisto be carri 41 out Py the students.

B. Evaluatlog %hemefor Practical Examination: Total Periods : 60
( . Twoexperlm \qufrom each section 8+8 Marks
| Practical record (experiments& activities) 6 Marks
.*r.JF’roject 3 Marks
'&\‘ivaon experiments& project 5Marks
-
r
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Total 30 Marks

SECTIONA

Experiments P
(Any 7 experimentsout of thefollowingto be performed by the students) ( '

1.  Tofindresistanceof agivenwireusing metre bridge and hence determi nethe spf{f;o'
resistanceof itsmateria -

2.  Todetermineresistance per cmof agivenwireby plotting agraph ofsypotenti aI difference

versuscurrent. <l

Toverify thelawsof combination (seri es/pard]_el) res sta{o&s dang ame{r rebridge.

To comparetheemf of two given primary ¢ us ng.potentiomet

Todeterminetheinterna resistance of giyen prilmary gell using patentiometer.

o g~ w

To determineresistance of agalvanometer by half-deflection method and tofinditsfigure
of merit.

7. Toconvertthegivengavanometer (of knownresistdhceand ‘)gureof merit) intoanammeter
and voltmeter of desired rang toverify the
8.  Tofindthefrequency of thea. ngd nswith asorslzme;
Activities i }
1. Tomessuretheresstanceand impedance of aninductor with or without iron core.

2. Tomeasurefgs :"Imce voltage (AC/DC), current (AC) and check continuity of agiven
circuit using multimeter.

3. To nble ahoysiinol d circuit comprising three bulbs, three (on/off) switches, afuse
and [§0gver soufce.

4. To |e the componentsof agiven eectrical circuit.

( 5. Tostudf/IIF e

Todraw thediagram of agiven opencircuit comprising at least abattery, res stor/rheostat,
key, a;}rjneter and voltmeter. Mark the components that are not connected in proper

iation in potential drop with length of awirefor asteady current.

order and correct thecircuit and also the circuit diagram.
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SECTIONB

Experiments
(Any 8 experimentsout of thefollowingto be perfor med by the students)

1. Tofindthevaueof vfor different valuesof uin caseof aconcave mirror andto find the
focd length. 1 «
2. Tofindthefocal length of aconvex mirror, using aconvex lens. ;

‘ ¥
3.  Tofindthefocal length of aconvex lensby plotting graphsbetweenuand v er betyléen,l
Yuand 1/v. ¢ JB

4.  Tofindthefocal length of aconcavelens, usng aconvex lens. ‘rr .

5. Todetermineangleof minimum deviation for agiven prism byﬁpLottl ng agraph between
angleof incidenceand angle of deviation. [ 2%

6. Todeterminerefractiveindex of aglassdabu ngés[avellln mlctoscope

7.  Tofindrefractiveindex of aliquid by us
mirror.

)concav mirror, (ll)convexlensand plane

8. Todrawthel-V characteristic curve of ap-njulctignin forward biasand reversebias.

9.  Todraw the characteristic curve of azener dipdg'and to determineitsreverse break
downvoltage. 4

10. Tostudy thecharacteristic of agommon - emitter rf)ﬁ?r bnp transistor and tofind out the
vauesof current and volt (—if n

Activities (For the purpose of dewgn ation only)

1. Toidentify adiode, avLED, atransistor, and | C, aresistor and acapacitor from mixed
collection of such iﬁems

-
2. Useof multinseterto(i) identify base of transistor (ii) distinguish between npn and pnp
typetransistors(ii i)‘seetheuni directional flow of currentin caseof adiodeandan LED
(iv) chegk whether agiven eectronic component (e.g. diode, transistor or IC) isinworking
_ order. )4
( 3. Tosu of intengity of light (by varying distance of thesource) onanL.D.R.

4. Too refraction and lateral deviation of abeam of light incident obliquely onaglass
dab.

" B  Toobsetvepolarization of light using two Polaroids.
6. Too ediffraction of light duetoathindlit.

To study thenature and size of theimageformed by (i) convex lens (ii) concavemirror, on
ascreen by usngacandleand ascreen (for different distancesof the candlefromthelens/
mirror).

8.  Toobtainalenscombinationwiththe specified foca length by using two lensesfromthe
given set of lenses.
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SUGGESTED INVESTIGATORY PROJECTS
CLASSXII
To study variousfactorsonwhichtheinternal resistance/femf of acell depends.

N B

To study thevariations, in current flowing, inacircuit containing aL DR, because of avariation.

Y
(@ inthepower of theincandescent lamp, usedto'illuminate the LDR. (Keepi ngall*a;clémps
at afixed distance). .

- |
(b) inthedistanceof aincandescent lamp, (of fixed power),usedto'illuminbte’theLD_k/‘ '

3. Tofindtherefractiveindicesof (a) water (b) oil (transparent) usingaplanemi 'rror, aequi cor{ex
lens, (madefrom aglassof known refractiveindex) and an adj ustablgque'c't negjl e '

4. Todesignanappropriatelogic gate combinatin for agiventruth tables :. \ F
Toinvestigatethere ation between theratio of 25 (
() outputandinput voltageand _ =

o

(i)  number of turnsinthe secondary coil and primaty coilfof aself designed transformer.

6. Toinvestigatethedependence, of theangleof
prismfilled, oneby one, with different tr.

7.  Toedimatethechargeinduced oneach oneof thetwoidenti réoam (or pith) ballssuspended
inavertica planeby making use of Mmb‘slam.

8.  Tosetupacommon basetransiSer écuit and to study jtsinput and output characteristicand to
caculaeitscurrentgain. i A

9. Tostudy thefactor, onwhi chthesdf nductance, of acoil, depends, by observing the effect of
thiscoil, when put iqseﬁi eswitharesstor/(bulb) inacircuit fed up by ana.c. source of adjustable
frequency. ( 1 #%

10. Toconstructaswitchusi |’LE] atransistor and to draw the graph between the input and output
voltage ang‘,m k the cut-off, saturation and activeregions.

iationfon theangleof incidence, using ahollow
ent flui

“11. _Tostudythe it 'smagnatic field using atangent galvanometer.
2 Recommende! Textbooks.

» 1./ Physicg ClassXI, Part-l & I1, Published by NCERT.
\2'. PhysigCIassXII, Part -1 & 11, Published by NCERT.
-
r
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Time: 3 hours

The weightage of the distribution of marks over different dimensions

DESIGN OF QUESTION PAPER
PHYSICS  (042)
CLASS-XII — (2012-13)

paper shall be as follows

1

‘o
i)

Maximum arl?-"7q

s
A. Weightage to content/subject units - 11’ . y 4
%
-
S. No. Unit & “'-. { xV[arks
N
1. Electrostatics 08
2. Current Electricity 07
3. Magnetic Effect of Currlent and gneti‘S}n 08
4. Electromagneucﬁrﬁuctlon and %lternatmg 08
current 1 4
5. Electromag‘etic Waves 03
L}
6. 6{’@% \ 14
a i L { #

7. Dual Nature of Radiation and Matter 04

'.J " 3
. (' - 8. 4 \%)ms and Nuclei 06
. N 9. ] Electronic Devices 07

5% {
10} Communication Systems 05
S Total 70
r

r{ the questrnn

The Question Paper will include question(s) based on valuesto the extent of 3-5 marks
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SAMPLE QUESTION PAPER
PHYSICS  (042)
CLASS-XII — (2012-13)
|
BLUE PRINT X
o
S. No. Unit VSA SAI SAII Value Based WLA b 76TAL
1mark) | Bmarks) | (3marks) Question narks) | -
(mark) (4 Marks) ?’“ r
1. |Electrostatics 1(1) 4(2) 3(1) 211 vy 8 (4)
2. |Current 202 | 2@) 3 (1% < A F @)
Electricity i | k., {
' | A
3. Magnetic effect 1(1) - ) B 4(1) - 8 (3)
of current &
Magnetism
4.  |Electromagnetic | 1 (1) 2(1) - - 5() 8 (3)
Induction and /
Alternating E Y ( '
Current \
5. |Electromagnetic - N - - 3 (1)
Waves _h‘
6. |Optics i1 él) 2(1) 6 (2) - 5() 14 (5)
7. |Dual nature of P L 4 (2) - - - 4(2)
Radiation.and ‘-"
matter T )
+ 8. ’lAtoms ?rrld - - 6 (2) - - 6 (2)
{ “ |Nuclei 4
. 9. |Electronic - 2(1) - - 5() 7(2)
» | Devices
107 stCommunication | 2 (2) - 3(1) - - 503)
Systems
TotaIr 8 (8) 16 (8) 27 (9) 4(1) 15 (3) 70 (29)
- £
The Question Paper will include value based question(s) to the extent of 3-4 marks.
137

www.examrace.com




SAMPLE QUESTION PAPER
PHYSICS  (042)
CLASS-XII — (2012-13)

Q1. A magnet is moving towards a coil with a uniform speed ¥ as shown in the

figure. State the direction of the induced current in the resistor R. P A 1
1)
X A A ARA A Yy v - /‘ |
w-r |

Q2. A square coil, OPQR, of side a, carrying af€urren#'l, is placed'in the Y-Z plane as
shown here. Find the magnetic momentfassodiated with this coil. 1

z

T
Beade

Q3. Give one e)imp each'of a ‘system’ that uses the

s 3

0 sk

( " mode of pr \e-@‘tion 1

Q4. A concave njirror, of aperture 4cm, has a point object placed on its principal axis

ave (i)  Space wave

., at a distange of 10cm from the mirror. The image, formed by the mirror, is not
J'I'l.’ikely to be & sharp image. State the likely reason for the same. 1

Q5. wo dipoles, made from charges + q and + Q, respectively, have equal dipole
oments. Give the (i) ratio between the ‘separations’ of the these two pairs of
chgi‘ges (ii) angle between the dipole axis of these two dipoles. 1
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Q6.  The graph, shown here, represents the V-I characteristics of a device. Identify the

region, if any, over which this device has a negative resistance. 1
[(mA) | : |
I L I
B : \
NN <g
L ic /D ‘)
N - -( J
I $ N2
N 4
o) I 1 1 - 'J < |
——> V(volt) <1

1 ..\ r
(¢ 1

A

Q7.  Define the term “Transducer” for a communi ati systexl.
] ’ i b |
Q8.  State the steady value of the reading of a\‘tmete? in the circuit shown below.

R
WWWW | |
. C

+I I'
- Vv
i 1
)

Q9. The following table gives'®ata about the single slit diffraction experiment:
i

-8
W.‘ivé length of Light Half Angular width of
. ¢ the principal maxima
A
J j ' A 0
( . pi q0

_‘ *Find the ratio of the widths of the slits used in the two cases. Would the ratio of
7 the half a gular widths of the first secondary maxima, in the two cases, be also
equal to g? 2

Q10. spherical droplets, each of radius r, have been charged to have a potential V
eah. If all these droplets were to coalesce to form a single large drop, what
would be the potential of this large drop?

(It is given that the capacitance of a sphere of radius x equals 4 m €ykx.)
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OR

Two point charges, q1 and q, are located at points (a, o, 0) and (o, b, o)
respectively. Find the electric field, due to both these charges, at the point,

(0,0, 0). 2
¥
Q11. When a given photosensitive material is Vo1
irradiated with light of frequency v, the ™
maximum  speed of the  emitted J
photoelectrons equals Vmax. The square of Vimax,
i.e., Vmax?, is observed to vary with v, as per
«—n—s .

the graph shown here. OT o o5 Obtdin expres

(i) Planck’s constant, and /’

(i)  The work function of the given

photosensitive material,
in terms of the parameters, £, n and the mass, f the electron.
Q12. For the circuit shown here, would the balancm Increase, 2
decrease or remain the same, 1f
| , il AMA—

(i) R1 is decreased ‘ 4

(ii)  Roisincreased == A ] B
without any other cl‘;ange (in each case) in the rest T G
of the circuit. ]u#lfy y‘o‘ur answers in each case. AA ,\Rﬁ A (_)J

K,
. 4
?3.- Find the I}E\associated with a charge “q’ if it were present at the point P with
respect to the “Set-up’ of two charged spheres, arranged as shown. Here O is the

mid-point 6f the line O; Ox. 2
¥ Ed
q\. Q\

RS
k C=2(i:]+b) O; _______________ :\_ _\__\_-:::: I
r i B |
Q
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Q14.  An athlete peddles a stationary tricycle whose pedals are attached to a coil
having 100 turns each of area 0.1m?2. The coil, lying in the X-Y plane, is rotated,
in this plane, at the rate of 50 rpm, about the Y-axis, in a region where a

uniform magnetic field, B = (0.01) k tesla, is present. Find the
(i) maximum emf (ii) average e.m.f
generated in the coil over one complete revolution. ( / J
1

Q15. A monochromatic source, emitting light of wave length, 600 mr has a po

output of 66W. Calculate the number of photons emitted by" this squrce in

2 minutes. A d ¥y 2
-
F | 1. k r
Q16. For the circuit shown here, find the current * D, 2Q 5

flowing through the 1Q resistor. Assume
that the two diodes, D1 and D>, are idea '\ D 20
diodes. Q

H—A

6v

k4
Q17.  The galvanometer, in each of the two giv 41’[5 does not show any
deflection. Find the ratio f ﬁae resistors iR1 and Rp, used in these two

circuits. 3

40Q R,
©
9Q
“| 60
o . L
)
.( |1 \(..3./
It 1.20Q
3.0V

i - r
Q18-.* /7 The electfon, in a hydrogen atom, initially in a state of quantum number ni
makes a jfransition to a state whose excitation energy, with respect to the
ground.state, is 10.2 eV. If the wavelength, associated with the photon emitted

# in this transition, is 487.5 mm, find the

(i) energy in ev, and (ii) value of the quantum number, ni1 of the electron in its
initial state. 3
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Q19.

Q20.

ra

o

Q21-.*  Draw an
on one ofjthe two refracting faces of a prism. State the relation for the angle of

If'is known that the refractive index, u, of the material of a prism, depends on
the wavelength , 4, of the incident radiation as per the relation

Three identical polaroid sheets P1, P2, and Ps are oriented so that the (pass) axis
of P> and P; are inclined at angles of 60° and 909, respectively, with respect to
the (pass) axis of P1. A monochromatic source, S, of intensity Io, is kept in front
of the polaroid sheet P;. Find the intensity of this light, as observed by
observers O1, O, and Os, positioned as shown below.

ST
/‘J

5. o, o, o, ; , 5

regions, is as shown in the flgure.

agnetic field.r

(ii) State the relation‘an 'E’ and ‘B’ im region L.

£

(i)  State the direction of t

(iii) Drive the expréSsion for the radius of the circular path of the B-particle in
region L '! [

If the n&gm"ude of magnetic

fleid, in region II, is changed +4++++++ 1

-Ee+ TR

findfthe factor by which the radius of this circular path would change. 3

“!’o‘n times its earlier value,

(wi t changing the

magheti¢ field in region I)

propriate ray diagram to show the passage of a “white ray’, incident

deviation, for a prism of small refracting angle.
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where A and B are constants. Plot a graph showing the dependence of u on 4
and identify the pair of variables, that can be used here, to get a straight line

graph. 3
\
Q22.  Define the terms (i) mass defect (ii) binding energy for a nucleus and’ inte the

J
" [
For a given nuclear reaction the B.E./nucleon of the product ng€leus/ nuéler’ is

relation between the two.

more than that for the original nucleus/nuclei. Is this smuclear reaction
. .. . . L
exothermic or endothermic in nature? Justify your chojce.t & A

“ ( . e 9 r
OR 1. k ‘ {
(@) The number of nuclei, of a given r active nucleus, at times t=0 and t=T,

are No and (No/n) respectively. Obtain an expression for the half life (T1,2) of
this nucleus in terms of n and T.

(b) Identify the nature of the ‘radioactive radidtions’, ?!nltted in each step of the
‘decay chain’ given below‘ ( 3

A-4
AX—;—J‘Y —>22 Y—»Z1 W

Q23.  Draw the wav_gfohns for

The (i) Input A‘\/I w ye at A, (i) output, B, of the rectifier and (iii) output signal,
C, of the 4nvelope detector. 3

e -4

- M(t
AM Wave e ECTIFIER ENVELQOPE ® OUTPUT
1 DETECTOR| |
' A B C
' - .'f

e

F
Q24. The capaditors Ci1, and Co, having plates of area A each, are connected in series,

as shown. Campare the capacitance of this combination with the capacitor Cs,
" again having plates of area A each, but ‘made up’ as shown in the figure. 3
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‘\
€
A} /|'I

C, C, c, - | 3

'
%
2
2

%
‘

‘(T) ‘(T) < °d > r‘. h r
<N n{
Q25 (@) Write the formula for the velocity of light in a magerial medium of relative
permittivity €: and relative magneticgetmeability ps, { 1
LY

(b) The following table gives the wavelehgth fange of some constituents of
the electromagnetic spectrum.

S.No. Wavelength Ran : ('"
1. Im ‘56.7 00nm |
2. ) 1).12 tolmm |

- |

‘3{ 400 nm to Inm

4.‘ % <103 nm

‘-‘.

. v
& _JF Select the‘ velength range, and name the (associated) electromagnetic waves,
( that are ué:‘ii‘

(i) Radarsystems for Aircraft navigation

.

/" (ii) Earthlsatellites to observe growth of crops. 2
Q26. Suhasini’s‘uncle, was advised by his doctor to have an MRI scan
his chest. Her uncle did not know much about the details and
significance of this test. He also felt that it was too expensive and

thought of postponing it.
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Q27.

T

JF
\' (@) Witakey k open:

uniform VeIOQ;ty"’\Z" A galvanometer ‘G’ K X

is connected, f shown in the figure and e OO 00O

the closed circuit ha‘; a total resistance ‘R’. L= A

OO |06

A umf‘(‘n: magnetic field, perpendicular © 0 _®_)fv’
~ to the pldne defined by the rails A and B '0]0)I0]0)

and the $d\XY (which are mutually pr77777y777777771 B

perpendic?ar), is present over the region, Y

ras shown. |

-

When Suhasini learnt about her uncle’s problems, she immediately decided
to do something about it. She took the help of her family, friends and
neighbors and arranged for the cost of the test. She also told her uncle that
an MRI (Magnetic Resonance Imaging) scan of his chest would enable the
doctors to know of the condition of his heart and lungs without causing any
(test related) harm to him. This test was expensive because of its set t1II at

needed strong magnetic fields (0.5 T to 3T) and pulses of radio waveene?i. )
' L]

Her uncle was convinced and had the required MRI scan of I‘\rs chest db\fé.
The resulting information greatly helped his doctors to treaf'hlmeqII'

4 8

:.‘_k F

(a) What according to you, are the value d‘§p1'ayed b Suh;asml and her (2)
family, friends and nelghbouis/;elp her uncle 2
(b) Assuming that the MRI scan of her lj s chest was done by using a
magnetic field of 1.0 T, find the maximdm and{d'mrumum values of force
that this magnetic fieldggould exert on proton (charge = 1.6x10-1%) that
was moving with a f 104 m/s. State the condition under which the
lue.

force has its mmu? 2

A conducting rod XY slides freely on two parallel rails, A and B, with a

(i) Find the nature of charges developed at the ends of the rod XY.

I (i) Why do the electrons, in the rod XY, (finally) experience no net force
even through the magnetic force is acting on them due to the motion
of the rod?
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(b) How much power needs to be delivered, (by an external agency), to keep
the rod moving at its uniform speed when key k is (i) closed (ii) open?

(c) With key k closed, how much power gets dissipated as heat in the circuit?
State the source of this power.

OR A
< o
1)
- |
Box” A, in the set up shown below, represents an electrid device A‘en
used/needed to supply, electric power from the (ac) mains, to aréad. 7 r'
L il |
i gy " It
. < 'K
is known that V, < Vi. ( i 2 F
. .
2 k {

T /

Input ) V.

l
D

(@) Identify the device A an (ﬁaw its symbxl.
<

Load

— <>

(b) Draw a schematiqdiag m of this electfic device. Explain its principle and

working. Obtairfan expression for the ratio between its output and input
ltages. 4§
voltages. . 4 §

| =

(c) Find the _elatiﬁ_}l between the input and output currents of this device
assuining it to be ideal. 5

_J ¥
Q28. /' Define t@ terms “depletion layer’ and ‘barrier potential’ for a P-N junction
( diode. Ho es an increase in the doping concentration affect the width of the
depletion fegion?

. F*Draw the circuit of a full wave rectifier. Explain its working.
j OR

Why is the base region of a transistor kept thin and lightly doped?
b

Draw the circuit diagram of the “set-up” used to study the characteristics of a
npn transistor in its common emitter configuration. Sketch the typical (i) Input
characteristics and (ii) Output characteristics for this transistor configuration.
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How can the out put characteristics be used to calculate the “‘current gain’ of the
transistor?

Q29. (i) A thin lens, having two surfaces of radii of curvature r1 and r;, made
from a material of refractive index p,, is kept in a medium of refractive

%

(i) A convex lens is placed over a plane mirror. A pin is now positgneﬂ S0

index y,. Derive the Lens Maker’s formula for this “set-up’ A

that there is no parallax between the pin and its image formed b thig
lens-mirror combination. How can this observation be lf"ed to find Fhe
focal length of the convex lens? Give appropriate reasens in s'upport of
your answer. < i

s\ k ( L 2% F
OR -
AN N

—

| -
The figure, drawn here, shows a modified Young's double slit experimental set

up. 1SS § 551, = /4,
| ol
- _r ()" staté\hﬁmdition for constructive and destructive interference
P
( (ii) obtaifan expression for the fringe width.

“(iii) locate the position of the central fringe. 5

,
v & M
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MARKING SCHEME

Q.No. | Value point/ expected points Marks Total
1. From Xto Y 1 1
2. The magnetic moment, associated with the P, ﬂ
coil, is ; ) i)
, . \ " J
Pm =la2 1 r : 4 r
3. (i) Short wave broadcast services Y2 . e 11
i
< N
(ii) Television broadcast (or microwavhe Y2 ( i % F
links or Satellite communication) 8 _ ‘ f
.‘\l E‘ ]
4. The incident rays are not likely b 1 1
paraxial.
5. As ga =Qa’, we have | |
«_a r' "‘/2/
a Q * (
: Y. 1
and 6 = (° K } g ’
!
6. Region BC - 1 1
A
7. A ‘transducer” is any device that converts 1 1
one form of en€rgy 113{0 another
)
l L
84 | Zero 4 1 1
-
G(.' Let d and @ b‘q the width of the slits in the
b two cases.
i -
» 2 = & = E
: e - d ajd qe d’ 1/2+1/2
L, .
R ) 2
Yes, this ratio would also equal q V2
10. Total (initial) charge on all the droplets
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=N x (4m Eok r V)

Also N x %l’[r3 = EHR3

2
~R= N1/3 r
If V' is the potential of the large drop, we
have
4IMM €, Rx V' =N x4l €, krx V Y2
v =Ny N2/3 2
=V =—V=N"V » j: A
OR . -
= — = 1 S‘ ]
We have Enet = E1+ E»
1
_ 1 ﬂﬁ 4+t q_z S /2
411 €4 r1 4l €q 15

where 1= -ai+ck

a

and 2 =-bj+ck ‘(_ l Y2
Bo.= q1 (—aT+ck) I‘qzéb]“+ck)] {
net — 41'[60 (a2+c2)3/2 2= (b2+c¢?)3/2 1 2
11. According _‘Eo \ [Einestein’s ' Equation:
1 i
Kmax = E m ﬂzrr(x - 'ﬂ‘z* ¢o
|.,
o Ol
= .
(’ Thls is th mlon of a straight line having
a slope 2 d an intercept (on the 9%max ”
b 2
4axis) Comparmg these, with the
given gra h, we get
YotV 2
m_ n 2n m 2
12. @ decreases
(The potential gradient would increase) Yo+l
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(ii) increases

(The terminal p.d across the cell would Yot/
increase)
13. r1=0,P =12+ (2a + b)? Ya
V. g8
r2=02P =/12 + (a + 2b)? > ( h
L [u, e " / ’
T 4lle, [r1+r2] Y2 ‘ e .
€ .F
~ P.E of charge, g, atP=qV by
<
=_4 [ Q1 + Q2 ] 1 %
4TI€q L[r2+(2a+b)2]1/2 * [r2+(a+2b)2]1/2 . ‘\ 1/ ( :
14. (i) The maximum emf ‘€" generated i '
coil is,
Y2
E=NBAw
= N B A 2IIf Y
4 ‘
= [100 x 0.01 x 0.1 x 21 Y] (
V "
)
=-V=052V A 1
(ii) The average:e{rnf generated in the coil
i » [ _
over one. iomp(ete rfyolutmn =0 1/ 2
15. Energydoione ph&toh =E= %
(', E _ 6.6x10—§w“108
6 xXH~7
“ ~33x1010] h
L4
FE1 = ene emitted by the source in one y
2
& second = 66]
~ number of photons emitted by the source
fls=n=—2_=2x102
33x 10 ¥
2

» Total number of photons emitted by
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source in 2 minutes

=N=nx2x60
=2x1020 x 120 = 2.4 x 1022 photons &
'
€ Y
16. Diode D; is forward biased while Diode D2 Ya "V ( o/
is reverse biased r 1 ’ r
)
Hence the resistances, of (ideal) diodes, D1 y 14 s
and Dy, can be taken as zero and infinity, - _.h f
respectively. - ‘\ ‘.-'
-ﬂ 1 ?‘ |
The given circuit can, therefore, be re
as shown in the figure.
20
f Y2 /
It =
'év ‘A{IV\ r
=~ Using ohm’s law, 1 } ¢ 2
1=—°_A=2A "
(2+1) ! {
- current ﬂow{\g iff the 1Q resistor, is 2A.
17. For circuit 1, we hhve, (from the Wheatstone
a 3 brldgé‘é ance condition),
(’ “ R, 4
~ i %
4+ R1 =60 1,
In circuit 2, the interchange of the positions
of the battery and the galvanometer, does
not change the (wheatstone Bridge) balance
i (Pndition. V2
Ry _ 6 Ya
12
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or Ry = 40 Ya
3
LR _6_3 2
"Ry 4 2
18. In a hydrogen atom, the energy (E.) of
electron, in a state, having principal P {
quantum number ‘n’, is given by ( .
—-13.6 1/2 ‘ ¥ - /‘ 'I
En= ) eV - -
2 r ' r
~E1=-13.6eVand E; = -34 eV ' { |
- |
It follows that the state n=2 has an ( 1.5 F
excitation energy of 10.2 eV. Hence 'eﬂ ‘\ \ "
B "I
electron is making a transition from nzfu t 1/ '
n=2 where (n1>2).
Now En1 - E2 = %
hc 6.63x10>*x3x108 . f
But T = a0 Y :-&Sz"v f 2
“Em= (34+255) eV 4 l ;
~-0.85eV — A s
A -13.
But we also have£y = 1? ®ev
{ W i
‘ ‘-" Y2 3
~wegetmm=4 |
19. Intensity hﬁted by
A,
lo
( (i) OBserver O:== &
o
I
(ii) jbserver Oz = ;° cos? 60° Y2
1o P!
8
ro. (o
(iii) Observer Os = (*2) cos? (90-60°) 1
3
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8 4 32
20. (i) The magnetic field is perpendicular to
the plane of page and is directed inwards y
2
(ii) In region I P {
- — r ' ]
[Fe| = [Fm| NS VA
L]
qgE =q9YB . 7
. € s
E=9B v
(iii) In region II . ‘\ ( B
2 1 1 1:' |

mv

—q19B=>r T

Substituting the value of 9, we get

mE

qBZ

Let B’ (=nB) denote the pew gnetlc field
in region II. If 1’ is the‘ the circular
path now, we have .

Angle oi)eviation o« = (u—1) < where u is
the refractive index of the material of the
-

prism.

r

md Y2
== qB’ - %f %
i '
Hence radius of ‘the circular path, would 3
| decrease’py a factor n. v
2(. See (fig 9.7§, Page 332 Part I NCERT) 1
\ For a smallfangled prism, of refracting angle
o :
2
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—>T

1
| I = 1 'R
\ - / " J
O A—> f ' | r
v, o A s
To get a straight line graph, we need to use . 1 ,.,_
u and 1/ 42 as the pair of variables. "11 4-.& ( ‘ ‘ f
| 4\ ) |

22.

(i) Mass defect (AM), of any nucleus £X, i

the difference in the mass of the fiucleu
(=M) and the sum of masses| of it
constituent nucleons (= M’).

~AM =M -M

=[Zmp+ A%%ﬁlﬁn]& {

where mp and mn cf" note the mass of the
proton and the néui;ron respectively.

(ii) Binding en!rgy Fthe energy required to
separate la nucleus into its constituent

" nucledﬁ The relation between the two is:

B.E. = (ma \E\tect) c?

_(iii) Therefis a release of energy i.e., the

reaction 1) exothermic.

Reason: Increase in B.E/nucleon implies
that more mass has been converted into

[ qRergy. This would result in release of

energy.

P
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OR

(@) According to the (exponential) law of
radioactive decay.

N = Noe M

Given N=No/nand t=T

No) _ - -
+ (52) = Noe ™ WUy
orn =T ‘.r ' | f
L
L, _tn(m) - \ "r-.. \
o 2- - 1 F" r
T LY 4".‘ ( ‘.'
half lif 06931 0.693T - 11 217 \ ‘
. ha 1e!——l = ot s -
2
(b) \
(i) a - rays / /
(i) y-rays E Y ‘\ f 1
(i) B -rays “\ l g Y, 3
- J 1/2
w
23.
' W 1
(A
' (i) WWW
.-' - ] time—»
=
1
. (iii)
] tme—s
1 3
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AgpK
24. We have C; = —2-
d Y2
and C, = 250
d
. _ GG A& ( Ki1K; ) 2
“ Ceg C,+C,  d \K +K, (" &
1)
Now, capacitor C3 can be considered as - / J
made up of two capacitors C1 and C;, each \, X ¥
of plate area A and separation d, connected 1 r ' r
. . )
in series. s
A4
AegKq \ ( A
Wehave : Cf =—— : ;
and G’ = A%Kz 1%
= _CiC _ASo (KiKp
=G= Cy+Cyr  d (K1+ KZ) | Y5
3
Ceq & n‘
Hence net capacitance ‘)f‘th combination is’
equal to that of C3. Y2
25.(a) | We have 9 = -;,L‘:L Yot 1
(i) Waveleng rar‘ge : [0.Im to Imm]
.: 1
(Micgowaves)
(L. Vat+Y2
( (ii) Wav m‘h range: [Imm to 700 nm] 3
L (Infrared waves)
_
26. ™ _t(a) (i) esence of mind
igh degree of general awareness
i Ability to take prompt decisions
r
' Concern for her uncle (Any two) (Vat1r)

(i) Empathy; Helping and caring
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nature
(b) Maximum force = qVB
=1.6x10-19x104x1 N

=1.6x10-1°N

Minimum force = zero

Condition: when V is parallel to B

(YatY2)

a

a
P!

P!

27.

.
F 2p2v2
&_izR_BAk

(@)

(i) X : negative , Y: positive ‘

(ii) Magnetic force, Fm, experienced
moving electrons, gets balanced
electric force due to the electric fieldf cause
by the charges developed at the ends of th
rod. Hence net force on the electrons, inside
the rod, (finally) become zerof (

(b) The power, that need&cée délivered by,
the external agency, wieh key k is closed, is
-

P=FnV = (11 B)V&£Z1BV
i 13212\{2/1{ (¢
.' 1

Whenk:jis open, there is an induced emf,

but no in‘c}u{egi current. Hence power that

needs to beldelivered is zero.

+(c) Power, dissipated as heat

The source of this power is the mechanical

L i

i York done by the external agency.

OR

2 (

1h+1hH
P
Yo+l

P!
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(a) Step down transformer.

P

n

n

(b) Diagram

Principle

Working

Obtaining the expression

(c) Input power = output power

oo Vp iP=Vs is
i \% N
=>'_p__5__5
is Vp Np

a

28.

| with

o

The space charge regiorﬁlcg either side of
the junction (taken to'ile“r ),
the depletion layer.

The p.d acros&th’b {:lepletlon layer is known
as the barrier }f)tent‘lﬁl

The w jl} of the aepletlon region decreases

increase in the

doping
concentra 0

The circui of a full-wave rectifier is shown

"below.
\

INPUT G)
AC

(Centre tap I
transformer) D,

is known as'

1%
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Working details
OR

The base region of a transistor is thin and
lightly doped so that the base current (Is) is
very small compared to emitter current (Ig).

L

HA
L
VCL:

SO

o]

0 2 4 ¢ 10 12
Ve (in volts)—»

QUTPUT
CHARACTERISTIC

' The current gain (f) of a transistor in

common emitter configuration is

Vas ‘
m %
(Circuit for studying the characteristics of a npn "1
transistor in its CE configuration) ‘/ | \
100 1
Voo =10V
I, 80
(inpA) 60 -
[ 40 1
20 1
0 02 04 06 08 10
i
Veelin volts}—
INPUT
CHARACTERISTIC
‘ I
- L
N
10 1
8 =
. e opan
(inmA) 6 | E
i 20pA=1,
1
1
1
R 2 4 ]
H

:.u-,_
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Alc

ﬁ=E

Alc and Al can be obtained, from the two
curves, in the output characteristics.

29.

(i) Diagram
Derivation

(ii) The rays must fall normally on the
plane mirror so that the image of
the pin coincides with itself

—

—_ L

cC D
Hence rays, like A“a{d DB, form ar
parallel beam miiéent on the lens.
= P is the position of the focus of the lens
= Distance*OR éqilals the focal length of
the lens§ (¢
\ ) IOR

A:) = initial path different between S1 and S
=55, - 551 =1/4

A = SP-51P = path difference between

P!
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disturbance from S; and S, at point P

—Yd
B D
= Total path difference between the two

Ar
disturbances atP
=N, *A=2 + y d
~ For constructlve interference:
= & E = . =
Ar=(3+2)=nn=0,1,2,...

228 = () 1 ...(0)

For destructive mterference

Ar= (4 +35)=nD;

A na2)E

2 |

- (i)

Ynrd ( 3\ 4

2= (m-2)2

D 2)2
AD

p = fringe width = yn+1 -yn = 2

The position Y, of central fringe is gbtained}
by putting n=o in Eqn (i). Therefore,

_ W
"~ T ad 4
central fringe*
the ((:entral)“r

Yo
[Negative sign shows thag t
is obtained at a pom’jel
point O.]

<24

)

7 -\

) \

r
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