DESIGN OF THE QUESTION PAPER
PHYSICS - CLASS XIlI

Time: 3Hrs. Max. Marks: 70
Theweightageof thedistribution of marksover different dimens onsof the question paper shal beasfollows:

A.Weightageto content/ subject units

Unit Marks
Electrogtatics 08
Current Electricity 07
Magnetic Effect of Current & Magnetism 08
Electromagnetic Induction and Alternating current 08
Electromagnetic Waves 03
Optics 14
Dual Nature of Matter 04
Atomsand Nucle 06
Electronic Devices 07
Communication Systems 05
Total 70

B. Weightageto form of guestions

S.No. Formof Questions Marksfor each No. of Total Marks
Question Questions
1 LongAnswer Type(LA) 5 3 15
2. Short Answer (SA 1) 3 09 27
3. Short Answer (SA 1) 2 10 20
4. Very Short Answer (VSA) 1 08 08
TOTAL - 30 70

C. Schemeof Options

1. Therewill benooveral option.

2. Internd choices(either / or type) on avery selective basishasbeen giveninfive questions. Thisinternal
choiceisgiveninany onequestion of 2 marks, any one question of 3marksand all three questionsof 5
markswelghtage.

D. A Weightage of about 15 marksin total, hasbeen assigned to numericals

E. Weightageto difficulty level of questions.

S.No. Estimated difficlty level Per centage

1. Easy 15
2. Average 70
3 Difficult 15

A weightage of 20% hasbeen assigned to questionswhich test higher order thinking skillsof students.
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Class Xl1

Physics
BLUE-PRINT |
S.NO.| UNIT VSA SA | SAIlI LA TOTAL
(1 Marks) (2 Marks) (3 Marks) (5Marks)

1 Electrogtatics - 200 6(2) 8(3)
2. Current Electricity - 4(2) 3(1) 703
3. Magnetic effect of 1(2) 2(1) - 5(1) 8(3)

Current and Magnetism
4. Electromagnetic Induction 2(2) - 6(2) 8(4)

& Alternating currents
5. Electromagnetic Waves 1(2) 2(1) - 3(2)
6. Optics 1(1) 2(2) 6(2) 5(2) 14(5)
7. Dual nature of Matter 4(2) - 4(2)
8. Atomsand Nuclei 1(2) 2(1) 3(1) 6(3)
0. Electronic Devices 2(2) - - 5(1) 7(3)
10. Communication - 2(1) 3(1) 5(2)

sysems

Total 8(8) 20(10) 27(9) 15(3) 70(30)




SAMPLE PAPER |
X1l - PHYSICS

Time: ThreeHours Max. Marks: 70
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General Ingtructions

All questionsare compul sory.

Thereare 30 questionsintotal. Questions1to 8 carry one mark each, questions9to 18 carry two markseach,
guestions 19 to 27 carry three marks each and questions 28 to 30 carry five markseach.

Thereisno overall choice. However, aninternal choice has been provided in one question of two marks, one
guestion of three marks and al three questions of five marks each. You haveto attempt only one of the given
choicesinsuch questions.

Useof calculatorsisnot permitted.

You may usethefollowing physica constantswherever necessary :

C = 3x 108ms?

h = 6.6 X 10%Js

e = 1.6x10%°C

Ko = 4nx10'TmA™?

Boltzmann constant k = 1.38 x 10% JK*
Avogadro’snumber N, =6.023 x 10?/mole
Massof neutron m = 16x10%kg

Twoidentical charged particlesmoving with same speed enter aregion of uniformmagneticfield. If oneof these
entersnormal to thefield direction and the other entersalong adirection at 30°with thefield, what would bethe
ratio of their angular frequencies?

Why doesametallic piece becomevery hot whenitissurrounded by acoil carrying high frequency alternating
current?

How isasampleof ann-typesemiconductor e ectricaly neutrd thoughit hasan excessof negativecharge carriers?

Namethe characteristics of electromagnetic wavesthat
(i) increases
(i) remainscongtant
inthe electromagnetic spectrum as one movesfrom radiowave region towards ultravoil et region.

How would the angular separation of interference fringesin young’s double dlit experiment change when the
distance of separation between theditsand the screenisdoubled?

Calculatetheratio of energiesof photonsproduced dueto transition of €l ectron of hydrogen atom fromits,

(i) Second permitted energy level tothefirst level, and
(i1) Highest permitted energy level to the second permitted level

Giveexpressionfor theaverage valueof theac voltage
V=V, Sn ot
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10.

11.

12.

13.

14.

15.

n
over thetimeinterval t=0andt = p

How isthe band gap, E, of aphoto diode rel ated to the maximumwavelength, 3, , that can be detected by it?

K eeping thevoltage of the the charging source constant, what woul d be the percentage changein theenergy stored
inaparallel plate capacitor if the separation between its plateswereto be decreased by 10%6?

Explain how theaverage velocity of free electronsinametal at constant temperature, inan electricfield, remain
constant even though the e ectronsare being constantly accelarated by thiselectricfield?

How istheresolving power of amicroscope affected when,
(i) thewaveength of illuminating radiationsisdecreased?
(i1) thediameter of the objectivelensisdecreased?

Justify your answe.

What isthe basi ¢ difference between the atom or molecul e of adiamagnetic and aparamagnetic materia ?Why are
elementswith even atomic number morelikely to bediamagnetic?

Why areinfrared radiationsreferred to asheat waves also? Name theradiationswhich are next to theseradiations
ineectromagnetic specturmhaving

(i) Shorter wavelength.

(i) Longer wave ength.

Thefollowing datawasrecorded for values of object distance and the corresponding values of imagedistancein
the experiment on study of real image formation by aconvex lensof power +5D. One of these observations is
incorrect. Indentify thisobservation and givereason for your choice:

S.No. 1 2 3 4 5 6
Objectdistance | 25 30 35 45 50 55
(cm)
Imagedistance 97 61 37 35 32 30
(cm)

Two students X and'Y perform an experiment on potentiometer separately using thecircuit diagram shown here.

— H =

(77)



16.

17.

18.

19.

K eeping other thingsunchanged

() X increasesthevalueof distanceR

(i1) Y decreasesthevalue of resistance Sin the set up.

How would these changes affect the position of null point in each caseand why?

Thefollowing table givesthevalues of work function for afew photo sensitivemetas

S.No. Metal Work Function
(eV)

1. Na 1.92

2. K 2.15

3. Mo 417

If each of these metal sisexposed to radiations of wavel ength 300 nm, which of them will not emit photo electrons
andwhy?

OR
By how much would the stopping potentia for agiven photosengtive surface go up if thefrequency of theincident
radiationswereto beincreased from 4x 10 Hz to 8x 10®Hz?
Givenh= 64x10* Js, e=1.6x 10 Candc=3x 10* ms?

Provethat theinstantaneousrate of change of theactivity of aradioactive substanceisinversely proportiona tothe
squareof itshdf life.

What doestheterm LOS communication mean? Namethetypes of wavesthat are used for thiscommunication.
Which of thetwo-height of transmitting antennaand height of receiving antenna- can affect therange over which
thismode of communi cation remainseffective?

Thefollowing datawas obtained for the dependence of the magnitude of electric field, with distance, from a
reference point O, within the charge distribution in the shaded region.

o
B ‘T
Faeld A B C Al & | l
R
Pt T
J'l.lt'lgl'u.'l.'l.lfin.‘:qli . Efd E27 EZx Ela | Efod i:-n:-l "y . .:,_
elaplng halg il A o
ot g [ o [ g

(i) Identify thechargedistrubution and justify your answer.
(ii) If thepotential duetothischargedidtribution, hasavaueV athepointA, whatisitsvauea thepoint »-? 3
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20.

21.

22.

A chargeQlocated at apoint - isinequilibrium under the combined electricfield of threecharges q,,9,, q,. If the

chargesq,, g, arelocated at points ? and E> respectively, find thedirection of theforceon Q, duetoq,interms

and —
of g,,0,, A 3

12 cdlls, each of emf 1.5V andinterna resistancer) 5 (), arearranged in mrowseach containing n cells connected
in series, asshown. Cal culatethe values of n and m for which this combination would send maximum current
through an externa resstanceof 1.5¢) .

R-1510)
f
Eﬂjj hi|i 1 ;

It :
T Y ¢

H 1
B L C s | | || Amn e | |mmm———————mee

{11 cells o cach row)

OR

For thecircuit shown here, calculatethe potential difference between pointsB and D

A +, 2N, 200 B

A beam of light of wavelength 400 nmisincident normally onaright angled prism asshown. Itisobserved that the
light just grazesd ong the surface AC &fter falling onit. Given that therefractiveindex of thematerial of the prism
varieswiththewaveength ; asperthereation

Ll‘ah,:-.l.z'l‘bf}.g

0
caculatethevalueof b and therefractiveindex of theprisn material for awavelength 4 = 5000 4,

[(Given g =Sin (0.625)]
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23.

24,

Ry
e

B C 3

Threestudents X, Y, and Z performed an experiment for studying the variation of aternating currentswith angular
frequency inaseries LCR circuit and obtained the graphs shown below. They all used a.c. sourcesof thesamer.
m. s. valueand inductances of the samevalue.

What canwe (qudlitatively) conclude about the

(i) capacitancevalue

(ii) resstancevaues

used by them?Inwhich casewill the quality factor be maximum?

What can we conclude about nature of theimpendance of the set up at frequency w ?

$
I

Anequiconvex lenswith radii of curvature of magnituder each, isput over aliquid layer poured ontop of aplane
mirror. A small needle, withitstip onthe principal axisof thelens, ismoved along theaxisuntil itsinverted real
image conicideswiththeneedleitsaf. Thedistance of the needlefromthelensismeasured tobe*a . Onremoving
theliquid layer and repeating the expriment the distanceisfoundtobe‘b’.

Giventhat two va uesof distancesmeasured represent thefoca length valuesinthetwo cases, obtainaformulafor
therefractiveindex of theliquid.




25.

26.

27.

28.

29.

A circular coil having 20 turns, each of radius 8 cm, isrotating about its vertical diameter with an angular
speed of 50 radian s* in a uniform horizontal magnetic field of magnitude 30 mT. Obtain the maximum
average and r. m. s. values of the emf indued in the coil.

If the coil formsaclosed loop of resistance | (142, how much power isdissipased asheat init? 3

235
Thenuclesof anatomof =2 Y | initialy at rest, decays by emitting an « -particle as per the equation

225 231 4.
— b e 11T
g2 a0 o &

Itisgiventhat the binding energies per nucleon of the parent and thedaughter nuclel are7.8 MeV and 7.835 MeV
respectively and that of w-particleia7.07MeV/nucleon. Assuming the daughter nucleusto beformed in the
unexcited state and neglecting itssharein theenergy of thereaction, ca culatethe speed of theemitted o -particle.
Take massof o-particletobe6.68 x 10-% kg. 3

Definetheterm ‘modulationindex’ for an AM wave. What would be the modulation index for anAM wavefor
whichthemaximumamplitudeis‘a whiletheminimumamplitudeis‘b’ ? 3

Twocircular coilsX and Y havingradii R and "'_, respectively areplaced in horizontal planewiththeir centres

coinciding with each other. Coil X hasacurrent | flowing through it in the clockwise sense. What must bethe
currentincoil Y to makethetotal magnetic field at the common centre of thetwo coils, zero?

Withthe same currentsflowinginthetwo cails, if thecoil Y isnow lifted vertically upwardsthrough adistance R,
what would bethe net magnetic field at the centre of coil Y?

OR
A straight thick long wire of uniform cross section of radius‘a iscarrying asteady current I. UssAmpere's
circuital law to obtain arelation showing the variation of themagneticfield (B ) insdeand outsidethewirewith

distancer, (r <a ) and (r > a ) of thefield point from the centre of its cross section. Plot agraph showing the
natureof thisvariation.

=
Calculatetheratio of magnetic field at apoint 2 abovethe surface of thewireto that at apoint % below its

sruface. What isthe maximum va ue of thefield of thiswire? 5

Statethe principlewhich hel psusto determinethe shape of thewavefront at alater timefromitsgiven shapeat any
time. Apply thisprincipleto

(1) Show that aspherical/ planewavefront contiunesto propagate forward asaspherica/planewavefront.
(i) Derive Sndl’slaw of refraction by drawing therefracted wavefront corresponding to aplane
wavefront incident onthe boundary separating ararer medium from adenser medium. 5

OR
What do we understand by ‘ polarization’ of awave? How doesthis phenomenon hel p usto decide whether a
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30.

given wave istransverse or longitudinal in nature?

Light from an ordinary source (say asodiumlamp) is passed through apolaroid sheet P, . Thetransmitted light is
then madeto passthrough asecond polaroid sheet P, which can berotated sothat theangle (&) betweenthetwo
polaroid sheetsvariesfrom O° to 90°. Show graphically thevariation of theintensity of light, transmitted by P, and
P,, asafuctionof theangle & . Taketheincident beamintensity asl . Why doesthelight fromaclear blueportion
of thesky, show ariseand fal of intensity when viewed through apolaroid whichisrotated? 5

A student hasto study theinput and output characteristics of an-p-n silicon transister inthe Common Emitter
configuration. What kind of acircuit arrangement should she usefor thispurpose?

Draw thetypical shapeof input characteristicslikely to be obtained by her. What do we understand by the cut off,
active and saturation states of the transistor? In which of these states doesthe transi stor not remain when being
used asaswitch?

OR
Input signalsA and B are applied to theinput terminasof the* dotted box’ set-up shown here. Let Y bethefinal
output signal fromthe box.

Draw thewaveformsof thesignalslabelled asC and C,withinthebox, giving (in brief) the reasonsfor getting
thesewaveforms. Hence draw thewaveform of thefinal output signal Y. Givereasonsfor your choice.

What can we state (in words) astherel ation between thefinal output signal Y and theinput signalsA and B ?

ul :
& i
0 1 2 3 4
E
i 1 ] 3 1
B —
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MARKING SCHEME - |

PHYSICS
CLASS - Xl
ValuePoints Marks
1:1 1
Largeinduced current produced dueto e ectromagnetic induction heatsup the metallic piece. 1
Thechargeof the*excess charge carriersgetsbalanced by an equal and opposite charge of theionized cores
inthelattice 1
(i) Frequency
(i1) Speedinfreespace 1/2 each
No effect
(or theangular separation remainsthe same) 1
Wehave \
1 1 3
E ., =const.{—-—)= t.— |
5 1= COns (12 223‘ cons p } s
and B, = Const | -— | = Cnnst.l
a? ) 4|
- Ratio=3:1 Ys
Vo nrl‘ﬁ: »
m 11
Wehave
he
.
W = he
or T o Y.
E. 2
1 2 le A 2
E==CV*==—2_7 !
2 2 d &
E, d; 100 10

—_— T —— 1/2

1_| X100%=11.1% 1,
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Q. No.

10.

11.

12.

13.

14.

15.

16.

ValuePoints Marks
. . eE
Wehave W, :vi+e—t Y
m
— — ¢E
') ‘ =’V ‘ +—t ¥
‘ tM.F tA‘.i’ m AY
’Vt‘gv =zero (Random nature of motion and collisions) Y
: E
.-.‘vt‘ - 2 ¢ = congtant

Fit 1
as T ,theaveragetimebetween collisions, remains contant under constant tempratureconditions %%

(i) Itincreases Yo+ Y
(i) It decreases Yo+ Y2
(iii) Judtification Y

Theatom/molecul e of adiamagnetic materia haszero net magnetic moment. For aparamagnetic material itis
not so. 1

With an even atomic number, the e ectronsin an atom of an element can ‘ pair off’, which can makes the net
magnetic moment of each pair aszero. Thismakesthe element morelikely to bediamagnetic. 1

Infrared radiations get readily absorbed by water moleculesin most materials. Thisincreasestheir thermal

motion and heatsthem up. 1

(i) visblelight (i) Microwaves Yo+l
1

Focal length of thelens = = = 100cm = 20cm A

Obervation at S No-3isincorrect Y%

Thisobservationisincorrect becausefor an object distancelying between f and 2f, theimage distance hasto be
morethan 2f. 1

For student X, the null point would shift towardsright (i.e. towardsB)

[Increasein R decreasesthe potentia gradient. Henceagresater length of wirewould be needed for balancing the
sameemf.]

For student Y, the null point would shift towards|eft (ie. toward A) [ A decrease of Swould decreasethetermina

p.d.V acrossthe unknown battery (V = E - ir and i(= %} increases as S decreases| and hence asmaller

length (for the same potentia gradient) would be needed for balancing it] 1

Energy of aphoton of theincident radiation Yo
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Q. No. ValuePoints Marks
he

l}\f

6410 2 % 3210% — 1
= gy =4g

200%10 " x1.6x10 17

Thisbeing lessthan thework function of Mo, therewould be no photo-emissionfrom Mo.

OR
eV, =hv-w Y
e (Vy=W)=h (v, —v]
h, .
or vz — Turl =—1 "v"z — "y"l | 1/2
&
34
V, -V, :%is-m z10" volt = 16 wolt 1
1.6x=10
- di
17. InstantaneousActivity = R = B AN Yo
LTIt il
dt dt dt
= h(—AN) = —32N Ya
. .2
. 2
_ log e ‘ W y,
dR 1
— i .
d Ty F Y2
18. LOS — lineof sight Y
Wavesused — spacewaves Yo
Itisboth - the height of transmitting antennaaswel | asthe height of thereceiving antennathat affectsthe range of
themode of communication. 1

19. We observethat thefield magnitude
(i) Variesastheinverse cube of thedistance of thefield point dong oneline. Y
(if) Hasamagnitude hdf of itsmagnitude (at an equidistant point) ontheline perperdicular tothisline. Y%

These propertiestell usthat the given chargedistributionisa(small) electric dipole centered at thereference
point O. Thepoint A’ isan equatorial pointsfor thegiven dipole. Hence potential of A' = zero. 1
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Q. No. ValuePoints

~_ 1 Qq,

=
F dne 3(r-r
20. We have 1 . ?—r_} (=)
1
— 1 Qo - —
and F, = Ir —r |
2 dne, [T -3 " 2
f_r2

For equilibrium, wemust have F; +F +F, = 0

o 5=l 5)

F =

Hence

e

3 .
F-al F

21. Theequivaentinternal resistance of eachrow of ncellsinseries=nr.

r
. Thenet equivalent internal resistance of the combination = .y

Net equivalent emf of the combination =nx E (E = emf of onecell)

.. Currentdrawnby R

[ I,

= J 0y [ T, Uaty -t

n g, {—‘ -3 —3
‘r —-I F—rg

- Thedirectionof £, isgiven by thedirection of thevector

HE

) [m_,ﬁf + A/ 2ZmnRr i lWmR -Jn_rf +ofZNEr

For maximum current, the denominator should be minimum.

iy
Thishappenswhen, ¥/11iE. = Jn_ror k= o

(87)
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Q. No. ValuePoints Marks

0.5
21500 —=3
m m
Also nEm=12(given).

Solving, wegetn=6andm =2

OR
We can draw thecircuit explicitly asshown. Thecurrent distribution can betaken asshown. Applying Kirchoff’s
second law toloopsBADB and DCBD, respectively, we get the equations:

N

e by

Yo

-2, +2-1-1x1,-2,=0 or 3l +21,=1- Ya

and, S3(1-1)+3-1-1x(1-1)+21,=0 or4l-61 =2 Ya
° A : A

Solving, weget |, = 3 andlz—ﬁ 1
1 2

P.D. between B and D :ZXEU:EU:D.HW Yo

(Point B isat ahigher potential w. r. t. point D)

22. Theray must fall onthesurfaceAC a just thecritical angle, B,. Theangleof incidenceat thefaceAC equals &5

Hence g = 5. 1
1 1
= - -1
" Sme, e 72
by
le=124— " 1
(4x10 7 y? &
h=04xiaxz10 ¥ m? —64xz10 " m? £z

Therefractiveindex for 3, =5000A°isgiven by
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Q. No.

23.

24,

25.

ValuePoints Marks
14
W1y 2Ax0 o 04
l5z10 7 f 25

Ye
=12+0.256=1456

(i) Wehave C =C,=C, Y%

1
Resonant frequency = IdLC issamefor all threeand wearegiventhat L hassamevaueforal v

(i) WehaveR <R <R,
Band width for X< Bandwidth for Y < Bandwidth for Z
Max.current for X>Max. current for Y> Max.current for Z )

Student X hasthe maximum vauefor the quality factor becausethebandwidthisleastinthiscase. Y2
Theimpedance at theresonant frequency «, ispurely resistiveisnature. Y%

Theliquid layer can beregarded asforming aplane concavelens.Thefirst vaue(= a ) of themeasured distance
is, therefore, thefocal length of the combination of thegivenlensandtheliquidlens. Thesecondvaue(=t )
representsthefocal length of thelensitsalf. Hence, if f = 16 isthefocd length of theliquid lens, we have

1 1 1 1_1_1_ bh-a .
TR TFYETE b U a 72
I R T U
— = =1 =+ |= —
But, = -1 - M.| |.—R.| 1
th-al (-1} Rla-h!
el = =1 1
ah -R H ah 72

Whenthenormd to the planeof the coil makesan angle & with thedirection of themagtneticfield, theflux linked
withitis

hr=MNEA cosH
1
= NBA cosat ?
iy .
SoInduced Emf = - E = HMBAwm amm ot 1

- Max Emf = NBAo = MB |t 12 ko

~20x30x107 % 1 (821072 [ 2 50 volt 1,
= 0063 wolt
Average Emf = Averageof Sin ¢ over acycle=Zero )
MaxEmt 0603
rmsvaueof Emf = = volt=0.426V Y
A2 A2 ’
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Q. No. ValuePoints Marks

(Ermsf (0,426

Power dissipated = = T W=0018 W Y%
26. Total B.E. of parent Nucleus
=7.8x235MeV =1833MeV 7
Tota B.E. of daughter nucleus
=7.835x 231 MeV = 1809.9MeV 7
Total B.E. of . -particle
=7.07x 4 MeV =28.28 MeV 7

Increasein B.E. after thereaction
=[(180.9+28.28) - (1833)|MeV =5.18 MeV
Thisistheenergy released inthereaction, snceit assumed to betaken up totally by the o -particle,

% mv2=5.18x 1.6 X 10%] 1,

S18=3.
x'z :ﬂxlﬂmmzs 2
0,68

— 2482107 m s !

1.
=1582107m s ] ?

27. Themodulationindex ( 1) foranAM waveequastheratio of the pesk valueof themodulatingsignd (A, ) tothe

m

peak value of thecarrierwave (A ) M =3

2

Given that a=d8;+ Ay | .
and  h=A, - Ay Z)
+b -b
A,::az and Am:%} Y5
u=22t 1
a+h
28. Wehaei” __3%° Y,
E,= B}r 2
w I o I’ ,
R - =y
E 2 »%
2R 2./2
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Q. No.

ValuePoints Marks

Thecoil Y must carry thiscurrent in the anticlock wise sense. Whenthecoil Y islifted through adistanceR, its
centre becomesan axial point for coil X. Hence

B’ |‘1DIR2 u I uI«..E
= - ; = =
o2 R2f2 WR R '
By F:
Alo T OR o YA
D A 2F.
. . BE .'_BX-'_L':'II.I—E.“
- Magnitudeof netfield= =¥ IR 4 ..
I
= (3252
R 1
Thisnetfieldisinthedirection of thefield duetothecail Y, i.e; perpendicular toitsplaneand directed verticaly
upwards. 1
OR

Consider aclosed path of radiusr insidethe cross section of thewire. The current enclosed by thispathis

I 2 1’2
Ir: MTr =1— 1
o 2
.. ByAmperée'scircuitd law,

o B,,dl=p,T Y

2

=]

I ; .
E, = Ho 5 T or Boor (for r<al 1
2Ma

Outsidethewire, thefield of thewireisgiven by

Ye

or ir>=a!

Thereevant graphis, therefore, asshown.
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Q. No. ValuePoints Marks

E.

:

I —>

a a
. If B, and B,, denote respectively, the values of the magnetic field at points 3 aboveand 3 below the

surfaceof thewire, wehave

B]. = LLDI = BI-LDI
om [3 EJ ra
2
Ys
I I
and Bz:—uﬂzziz—uﬂ
2Ma 2 da |
B, 4
B, 3 "
2
Themaximum vaueof thefieldisat r =a wehave
(|
Byae = Ho Y
2na
29. Statement of Huygen'sPrinciple 1
Diagram showing the propagation of aspherical wavefront asaspherica wavefront. Y
Diagram showing the propagation of aplanewavefront asaplanewavefront Y
Diagram showing theincident and refracted wavefronts. Y
Derivation of Snell’slaw of refraction Y
OR

Meaning of theterm* polarization’ 1
Polarizationis possibleonly with transversewavesand not with longitudina waves Yo

Incident Intensity =1,
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Q. No. ValuePoints Marks

30.

Through P, Ya
Il:l
IlT I,=
1
—= 3

o1
Thelight passing through P, remainsconstant 1. & —;

Thelight passing through P, varieswith & asper therelation, I,=1cos’s

Thelight coming from aclear portion of the sky isnothing but sunlight that has changed itsdirection dueto
scattering by moleculesinthe earth’ satmosphere. Thisscattered light ispolarised. It, therefore, showsavariation
inintensity when viewed through apolaroid onrotation. 2

Through P,

—_—3

Circuit diagram for drawing theinput and output characteristics. 1
Ie
lp—
——
I md R
B
B g5
T x
R; y L8 I\“ E VerT— Ve
T 18

Typical shapeof theinput characteristics. Y%
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Q. No.

ValuePoints Marks

I/ &

&

100 — Vep 100V
80 —
60 —
40 —
20 —

| .
0.2 0.4 0.6 0.8 Lo" vse/V

Cut off Stage: Whentheinput voltageislessthanaminimumvalue( = 0.6V for S), thereisno current flow in
theinput or output Sdesof thetransistor. Thetransistor isthensaidto beinits* cut-off’ stage. 1

Active Stage: Thisisthe stage of thetransistor when theinput isgreater than about 0.6 VV and thereissome

currentinthe output path. 1
Saturation sage : Withincreaseintheinput voltagebeyond acertain va ue, the output voltage decreasesand becomes
amost congtant at anear to zerovaue. Thetransstor isthen said to beinthe saturation Sate. 1

E 10 'E_I_.Ii.l' curTent i)

= 8 | oA

; o mDuA

5 & .' = —_——— e

-_E 1 e —— e, ] 1P

FaH - om

. B 10 1 |
Cellecior (o emilier voltage |V, in volis
x|
The Transistor doesnot remaininthe active stagewhenit isbeing used asaswitch. Y%
OR

Theoutput C, istheoutput of an AND gate having A and B asitstwoinputs. Y%
Theoutput C, istheoutput of anAND gatehavingA and E asitstwoinputs. Y
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Theoutput Y istheoutput of an OR gate having C, and C, asitstwo inputs. Y%

Using thetruth tablesfor AND and OR gates, we can or therefore get thewaveformsshownfor C , C,andY.

' EooaA
0 ¥ ) i3 41
| Y
; P B
| i o
E i B
i ' ' - 1
5 i O, =AB
P C,=AT 1
L veaea 1

Looking at the shapesof A, B and Y, we can say that :
(1) Theoutput Y islow when both A and B are high. Ys
(2) Theoutput Y ishighwhen oneof theinput signasishighwhilethe other islow.
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BLUE-PRINT 11

X1l _Physics
S.No UNIT VA SA| SAII LA Total
(A Mark) (2 Marks) (BMarks) (5Marks)

1. Electrogtatics 1(2) 4(2) 3(1) 8(4)
2 Current Electricity 2(1) 5(1) 7(2)
3 Magnetic Effect of 1(2) 2(1) 5(1) 8(3)

current and magnetism
4, Electromagnetic Induction 1(2) 4(2) 3(1) 8(4)

& Alternative Currents
5. Electromagneticwaves 1(2) 2(1) 3(2)
6. Optics 1(1) 2(1) 6(2) 5(1) 14(5)
7. Dual Nature of Matter 1(2) 3(1) 4(2)
8. Atomsand Nucle 1(2) 2(1) 3(1) 6(3)
9. Electronic Devices 1(2) 6(2) 7(3)
10 Communicetion 2(1) 3(1) 5(2)

sysems

Total 8(8) 20(10) 27(9) 15(3) 70(30)




SAMPLE QUESTION PAPER -lI
X1l -PHYSICS

Time: 3Hours Max.Marks: 70

@
()

©

(d
©

3.

General Instructions

All questionsare compul sory.

Thereare 30 questionsin total. Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each,
questions 19to 27 carry three marks each and questions 28 to 30 carry five markseach.

Thereisno overall choice. However, aninternal choice hasbeen provided in one question of two marks, one
question of three marksand all three questions of five marks each. You haveto attempt only one of the given
choicesin such questions.

Useof calculatorsisnot permitted.

You may usethefollowing physical constantswherever necessary

C = 3x 10°ms?
h = 6.6 x 10*Js
e = 1.6x10™C

= 4nx107TmA™
Boltzmann congtant k=138x10% JK*
Avogadro’snumber N, =6.023 x 10*/mole
Massof neutron m = 16x10% kg
Massof electron m, = 9x10%kg

What isthe angle between the directionsof electricfield at any (i) axial point and (ii) equitorial point dueto an
electricdipole? 1

A (hypothetical) bar magnet (AB) iscut into two equal parts. Onepartisnow kept over theother, sothat poleC,
isabove C.. If M isthe magnetic moment of the original magnet, what would be the magnetic moment of the
combination soformed? 1

A rectangular wireframe, shown below, isplaced in auniform magnetic field directed upward and normal to the
plane of the paper. The part AB isconnected to aspring. The spring isstretched and rel eased when thewireAB

hascometotheposition 4* B’ (t=0). How would theinduced emf vary with time? Neglect damping 1
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8.

0.

------------- b U -

....... . AL LN L
Fromthefollowing, identify the el ectromagnetic waveshaving the (i) Maximum (i) Minimum frequency. 1
(i) Radiowaves (i1) Gamma-rays (iii) Visible light
(iv) Microwaves (v) Ultraviolet rays, and (vi) Infrared rays.

A partially plane polarised beam of light is passed through apolaroid. Show graphically the variation of the
transmitted light intensity with angle of rotation of the polaroid.

Thegiven graphs show the variation of photo el ectric current (I) with the applied voltage (V) for two different
materia sand for two different intensities of theincident radiations. Identify thepairsof curvesthat correspond to

different materid sbut sameintensity of incident radiations.

—ty. ]

Four nuclei of an element fusetogether to form aheavier nucleus. If the processisaccompanied by rel ease of
energy, which of thetwo - the parent or the daughter nucleuswould have ahigher binding energy/nucleon?

Zener diodes have higher dopant densities as compared to ordinary p-n junction diodes. How doesit affect the

() Width of the depletion layer? (i) Junction field?
Four point chargesare placed at thefour cornersof asgquareinthetwoways (i) and (ii) asshown below. Will the
(i) eectricfied
(i) Electric potentia, at the centre of the square, bethe same or different inthetwo configrationsand why?
L) -0 -4 3
m B ) 0
\ o A B
[ ¥ i ]



10.

11.

12.

13.

Thel-V characteristicsof aresistor are observed to deviate from astraight linefor higher valuesof current as
shown below. Why?

A charged particlemovingwithauniformvelocity ? entersaregion where uniform electric and magneticfields

E’ and E} arepresent. It passesthrough the region without any changein itsvelocity. What can we conclude

about the
(i) Relativedirectionsof g, ,and g ?

(if) Magnitudesof 7~ and " ?

Figure showstwo long cooxia solenoids, each of length‘L’. The outer soleniod hasan areaof cross-section A and
number of turns/ length n, . Thecorresponding valuesfor theinner solencid areA,, and n,. Writethe expression for

self inductanceL ,, L, of thetwo coilsand their mutual inductance M. Hence show that M< 7 1., -

e -'E. |

Twoindentical plane metallic surfacesA and B arekept paralel to each other inair separated by adistanceof 1.0
cmasshowninthefigure.

1oem -
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14.

15.

16.

17.

18.

19.

SurfaceA isgiven apositive potential of 10V and the outer surface of B isearthed. (i) What isthe magnitude and
direction of theuniformelectric field between pointsY and Z?(ii) What isthework donein moving acharge of 20
p Cfrom point X and point Y ?

Inthecircuit shown below, R representsan ectric bulb. If thefrequency v of the supply isdoubled, how should
the valuesof C and L be changed so that the glow in the bulb remainsunchanged?

OR
Anair cored coil L and abulb B are connected in seriesto theac mainsasshowsin thegivenfigure:

@H

s og
Mg

The bulb glowswith some brightness. How would the glow of the bulb changeif anironrod wereinsertedinthe
coil? Givereasonsin support of your answer. 2

Experimental observationshaveshownthat X-rays

(i) travel invaccum with aspeed of 3x 10° ms?,

(i) exhibit the phenomenon of diffraction and can the polarized.

What conclusion can be drawn about the nature of X-raysfrom each of these observations? 2

Writetherelation between the angle of incidence (i), the angle of emergence (e), theangleof prism (A) and the
angleof deviation (& ) for raysundergoing refraction through aprism. What istherelation between ,-; and ~e
for raysundergoing minimum deviation?Using thisrelation, writethe expression for therefractiveindex (K. ) of the

material of aprismintermsof -z andtheangleof minimumdeviation ( &m ) 2

1
A radioactivemateria isreducedto — of itsorigina amount in4 days. How much material should onebeginwith

16
sothat 4 x 102 kg of thematerial isleft after 6 days. 2
Distinguish between * point to point” and * broadcast’” communication modes. Give one exampleof each. 2

In a double dlit interference experiment, the two coherent beams have slightly different intensities
land I+ &1 (6 I=< I). Show that theresultant intendty at the maximaisnearly 41 whilethat at theminimaisnearly

(517 ' )
41
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20.

21.

22.

23.

24,

25.

An electric dipoleof dipole moment E‘ isplacedinauniformelectricfield E’ .Writethe expressionfor the

torque ?1 experienced by the dipole. Identify two pairs of perpendicular vectors in the expression. Show

diagramatically the orientation of thedipoleinthefield for which thetorqueis (i) Maximum (i) Half themaximum
vaue(iii) Zero.

OR
Two capacitorswith capacity C, and C, are charged to potentia V., and V., respectively and then connected in
paralel. Calculate the common potentia acrossthe combination, the charge on each capacitor, the el ectrostatic

energy stored inthe system and the changein the el ectrostatic energy fromitsinitia value. 3
Using asuitable combination fromaNOR, an OR and aNOT gate, draw circuitsto obtain thetruth table given
below: 3

A B Y A B Y

0 0 0 0 1] 1

0 1 0 0 1 1

1 0 1 1 0 0

1 | 0 1 1 1

(i) (i)

Which two main considerationsare kept in mind while designing the* objective’ of an astronomical telescope?
Obtain anexpressionfor theangular magnifying power and thelength of thetube of an astronomicd telescopein its
‘normal adjustment’ position. 3

Cdculatethede-Brogliewavelength of (i) an el ectron (in the hydrogen atom) moving with aspeed of }1 oo Of

the speed of light invacuum and (ii) aball of radius5mm and mass 3 x 102 kg. moving with aspeed of 100ms?.
Hence show that the wave nature of matter isimportant at the atomic level but isnot really relevant at the
macroscopiclevel. 3

Show that during the charging of aparallel plate capacitor, the rate of change of charge on each plate equals

dio
£, times therateof changeof dectricflux (¢ | linkedwithit. What isthenamegiventotheterm £, T: ? 3

The spectrum of astar inthevisible and the ultraviol et region was observed and the wavel ength of someof the
linesthat could beidentified werefound to be:

o
824 4,970 4° 1120 47,2504 A° 517347 6100 4" -
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26.

27.

28.

29.

Which of theselines cannot bel ong to hydrogen atom spectrum? (Given Rydberg constant R=1.03 X 10’nt* and

1 | L ,
i 970 A Support your answer with suitable cal culations. 3

What is space wave propagation? Which two communi cation methods make use of thismode of propagation? If
thesum of theheightsof transmitting and receiving antennaeinlineof sight of communicationisfixedat h, show that

h
therangeismaximum when thetwo antennae have aheight —- each.

-3

Draw thetransfer characteristicsof abase biased transstor initscommon emitter configuration. Explain briefly
themeaning of theterm‘ activeregion’ inthese characteristics. For what practical use, doweusethetransistor in
this*activeregion'?

A cdll of unkonown emf E and internal resistancer, two unknownresistancesR, and R, (R,>R,) and aperfect
ammeter aregiven. Thecurrent inthecircuitismeasuredinfive different situations: (i) Without any external
resstanceinthecurcuit, (i) Withresistance R, only, (iii) Withresistance R, only, (iv) Withboth R and R, used in
seriescombinationand (v) With R, and R, usedin parallel combination. The current obtained inthefive casesare
0.42A,0.6A, 1.05A, 1.4A,and 4.2A, but not necessarily inthat order. Identify the currentsin thefive caseslisted
aboveandcaculateE,r, R andR,

OR
Describetheformulafor the equivalent EMF and interna resistancefor theparallel combination of two cells with
EMF E, and E, andinternal resistancesr, andr, respectively. What isthe corresponding formulafor the series
combination? Two cellsof EMF 1V, 2V andinternal resistances2 5y and 13 respectively are connected in (i)
series, (i) pardld. What should bethe externa resistanceinthecircuit so that the current through theresstancebe
the samein thetwo cases? In which case more heat isgenerated inthe cells? 5

(i) Describe an expression for the magnetic field at apoint on theaxisof acurrent carrying circular loop.
(ii) Two coaxia circular loops L, and L, of radii 3cm and 4cm are placed as shown. What should be the
magnitude and direction of the current intheloop L, so that the net magnetic field at the point O be zero?

3 om
//ﬁ :

4m

L= 1A

L.

4 em

OR
(i) What isthe rel ationshi p between the current and the magnetic moment of acurrent carrying circular loop? Use
the expression to derivetherelation between the magnetic moment of an electron movinginacircleanditsrelated
angular momentum?
(i) A muonisaparticlethat hasthe same charge asan electron but is200 timesheavier thanit. If wehad anatom
inwhich the muon revolves around aproton instead of an electron, what would be the magnetic moment of the
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muon in the ground state of such an atom?
30. (i) Derivethemirror formulawhich givestherel ation betweenf, v and u. What isthe corresponding formulafor a
thinlens?

(i) Calculatethedistanced, sothat areal image of an object at O, 15cminfront of aconvex lensof foca length
10cm beformed at the same point O. Theradiusof curvature of the mirror is20cm. Will theimage beinverted or

eract?
N A
-+
L |5 GmU d

OR
(i) Usingthereationfor refraction at asingle spherical refracting surface, derivethelensmaker’sformula

(i) Intheaccompanying diagram, the direct imageformed by thelens(f = 10cm) of an object placed of O and that
formed after reflection from the spherical mirror areformed at the samepoint <. What istheradiusof curvature

of themirror?
[l q = Ef

o' LEom 50em
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Q.No

MARKING SCHEME
SAMPLE PAPER - 11
PHYSICS

ValuePoints
180° or antiparald
Nearly Zeroor Zero
Sinusoida Variation

OR

(i) Maximum - [ -rays
(i) Minimum - Radiowaves

L 3
2 4

Thedaughter eement
(release of energy isaccompanied by anincreaseof B.E)

(i) ‘ Depletion layer’ width decresases.
(i) Junction field becomesvery high

(104)

Marks
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Yo
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Yo



Q.No ValuePoints Marks

9. (i) Potential issame (=zero) in both cases Y%
(ii) Electricfiddisdifferent inthetwo cases. Yo
(iii) Correct explanation Yot+ 1o

10. For higher valuesof current, we observethat the current valuefor agiven voltageislessthan given by Ohm's
law. This meansthat R hasincreased for higher valuesof current. 1

Theincreaseof Risbecauseof theincreaseintemperatureof theresistor at higher vauesof thecurrent. 1

11. Elv Yo
ELE Ve
v isnot parallel or antiparalel to ¢ Y
v
B B
H
1E1= vBsin 0 Ya
L =upn? 28.2 . Lo =upn® A8
12. I—Lnﬂlﬁ 1% . g—l-nﬂ2 2 A
M_ 2
—Llnnlﬂg T lef 1/2

I Iy
,—LILZ =1|'_L":";2.I"_L"l"..1=r—'il 1

1

dW 10W

13. (i) E= g “foap - ooV Y
| = 1000V
Itsdirectionisfrom higher potential to lower potential point, i.e. fromY to Z Y

(i) Thesurfaceof acharged metal plateisan equipotential. .-, X andY areat the same potential.
AV =Wy - Vg =10 Yo
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Q.No

14.

15.

16.

17.

ValuePoints Marks

Work doneinmoving achargeinaneecrticfield = AV

. Work doneinmoving 20 ¢ fromX toY = 120%107° 0= 10 Z:
For same current va ue, thetotal impedance must remain same Y%
1 _ :
- wLl— g must remain same. ThusL and C must both be halved s multaneoudly. Y+ 1
OR
Theglow of thebulb will decrease Y2

Astheironrodisinsertedinthecoil, itsinductanceincreases. Asinductanceincresases, itsreactance aso

increasesresulting inanincreaseintheimpedance of thecircuit. Yot
Asaresult, thecurrent in thecircuit and hence the glow of the bulb will decrease. Y
() X-rays aree.m. waves 1
(il) X-raysaretransversein nature 1
L+ Le—LB= LA 72

For minimum deviation Si= s Y2

i ) 1]
2
For minimum deviation, wedsohave <t = £r" = = Y%
. [ﬂ+ Sm]
.. Em
_sni 2
i r . [ﬂ} bz
| —
2
. 1 1 . -
Reduction factor = 16 = 2—4 in4days. HenceHalf life=1day 1
. 1 1
.. For 6 daysreduction factor would be Py = 7 Y%
- Origind amount= 4 x 107 x 64kg = 0.256 kg 1
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Q.No ValuePoints

18. Point to Point : Communication over alink between asingletransmitter and recelver
Example: Telephone

Broad cast mode: Large number of receiverslinked to asingletransmitter
Example: Radio
19. Thetwoamplitudesare T and T+ ol
.. Intengty atminima
WT7ol - ATf = 1+61+1- 2412 +6L 1
= (af /41
andintendty a maxima

=|:«,,-'I+-'51 +\ﬁ|2 — [+&l+1 +2\,;'{I_2 +3LI =41

20. [:pr

TWOPaIrs: T and p,T and E

L

() 1%

W
=)

L 3

L

(ii) = ; or \

W

L 4

L 3

L 3

(iii) o e —

L 4

L
]

OR
QO G
_CI+C2_ Cy+Cy

Charges: ©y =C,V,Q,=0C,V

1 NP B AR A
Ry N I Yt Lt s bR
Energy stored 5 1t il 1 0,10,

(107)
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Q.No

21.

22.

23.

24,

ValuePoints

ICIVI + CEV:! |2
T+ Gy

1

Changein energy stored =4V =

- |:|:1"iui"12 + szzz [|

1 ¢ C,

(V- W, P
2 Tyt C,

Output not symmetricfor A, B =(0, 1) and
(1,00  NOT gateinoneinput.
(i) hasthreezeros  NOR gate

A T
Thus Ee DE )]G—‘i

(i1) hasthreeone's = OR gate

Thus Be h:

Thetwomain considerations
(i) Largelight gathering power
(i) Higher resol ution (resol ving power)

Marks

Yo
Yo

[Boththeserequirementsare met better when an objectiveof largefocd length aswell aslarge gpertureisused]

Ray diagramfor normal adjustment.

Derivation of theexpress onfor angular magnifying power

Derivation of theexpression for thelength of thetelescopetube

. h §h

h=—=—
P mv

6.6x107°7
by = — o ~=244x10""m
9x10 Tx3xlo

6.6z10%

=— = 2.2%10 % m
2% 107 %100

lrl\. 'hal'l
A, = sizeof aom, Ay <<sizeof ball

q=0CV=CEd

_—
_':°d Ed—c AE

=, hgl oy = EA)

_'_EZE d'DE
d 7 dt

(108)
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Q.No

25.

206.

27.

ValuePoints

dd

Theterm &, l—fE isknown as displacement current
C

Thisterm hasbeen used to modify and generalizeAmpere’ sCircuital law.

= 970 4°

A= —
Win® —1in?|

| =
1 (TR T

Let ustaken, =1 (Lyman seriesof hydrogen spectrum)

9704° 9704° 9704°  9704°
Here  cantakevalues a7 7T Ti5/16) "
(Corresponding to n, = 2, 3, 4, -------------- o)

. Permitted values of 4 are 1253 34°, 1091A°, 1034.6 A°, ---------------

Let usnexttaken, =2 (Balmer seriesof hydrogen spectrum)

‘ 9704° 9704° UT0A° 9704°
Here & can take walues . i - SR
5/36 ° 316 " 21/100 1/4
(Coresponding to n, = 3, 4, 5--------------- o)
Possiblevaluesof 3 are 6984A°, 5173. 3A°, 4619A°, ------- 3880A°

Marks

Ye

Yo

Yo

Yo
Ye

Yo

Yo
Yo

Hence ;. = 8244° 11204°, 25044°  61004°, of thegivenlines, cannot belong to the hydrogen atom

spectrum.

Ye

Spacewave: A pacewavetravel sinadraght linefromthetranamitting antennatotherecaivingantenna: 1

Twoways : Lineof sight communication and satellite communication]

D= 2Rby + ZRE, |
We have {Let h) ==xsothath, =(h —X)J

. D=+/2Rx + 2R (h—x)

@:,JE—’ K =0==x=h/2
i 2x 2th —x)

Transfer characteritics
Brief discussionof ‘ activeregion’

(109)
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Ye
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Q.No ValuePoints Marks

weoperatethetrangstor intheactiveregionfor usingit asan‘amplifier’ Y%
BT L RiRg
28. Total resistanceinthefivecasesare: 1-1 + Rpir +Rir+ Ry +Ryir+ R 1
1+ R
or T+ 1% A+ Ry, r+Ry.r+Ry + B3 jnincreasing order Y
E{+E4
- Thecorrect order of valuesof | are: 4.2A, 1.4A,1.05A,0.6Aand0.42A Y%
Also
E
Ega ® o5 o6 B pazanars TRz gy 1
r r+F, r+EF4 r+ER;+E4 R +Fs
Solvefirst four toobtain, E=4.2V,r=1¢} ,R =3€) ,R,=6() 4%
OR
. o — Eyrs +Eon
(i) Derivetionfor parald combination: E= T 2
i1+t
=2
l'l l'z
r = 1
n+ 1 &
(ii) Seriescombinationformula: (E =E; + E5 ) fr =1 +13) Yo
(iii) Numericd
2+1 (lx1+2x2)/(1+ 2) G . .
= = = E =—1}; Morein series
1+2+E 1x2 4 »%
1+72
29. (i) Derivation 3
(if) Numerica 2
u 1 3102 w1, 1o 2f
Wehave: B = 2 : = 2 :

T — —
|:|:3K1|:| 2f lax10 EFF ['.4'&1!] 2F | I3z1p zlz}
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30.

o
Thusl,=- EA

CurrentinoppositesensetothatinL

OR
(1) Relationship
(ii) Derivation
_ & S E i: eh
M 2m, £ im, 21 4m,

— 4.63x10 %0 4 me

1 1 1
(i) Derivationof formula —= —+—
f W 11

1 1 1
Then lensformula F -

W 1
(ii) Numerical
11 1

———=—=v=+30cm
v ou

Distanceof thisimagefromthe mirror must be20cm

[ ... Forimagetofromat O,

mirror must reversethelight .. d=(30+ 20) cm =50 cm)
Thefina imageisinverted.

OR
Statement of formulafor singlesurface

(i) Derivetion:
(if) Numericd
[v=15cm, f =10cm= 1u =—30cm

Distan ceof O from mirror - 200m

1%
Yo

Yo

2%

2%

Ye

Ye
Yo

Ye

Yo

Yo

2%

But O must be at radius of curvature forrays toreverse = R = 20cm]

(111)



@11)

BLUE PRINT - 11l

XIl - PHYSICS
Topic VA SAI SAII LA Total
(1mark) (2marks) (3marks) (5marks)

Electrostatics 1(1) 2(2) 5(2) 8(3)
Current Electricity 4(2) 3(1) 7(3)
Magnetic effect & Magnetism 1(2) 2(2) 5(2) 8(3)
Electromagneticinduction & 1(2) 4(2) 3(1) 8(4)
Alternating currents
Electromagnetic Waves 1(2) 2(1) 3(2)
Optics 1(2) 2(1) 6(2) 5(2) 14(5)
Dual Natureof Matter 1(2) 3(1) 4(2)
Atomsé& Nuclei 6(2) 6(2)
Electronic Devices 2(2) 2(1) 3(1) 7(4)
Communication Systems 2(2) 3(1) 5(2)
Total 8(8) 20(10) 27(9) 15(3) 70(30)




SAMPLE PAPER I11

XIl - PHYSICS

Time: ThreeHours Max. Marks: 70
General Instructions:

@ All questionsare compul sory.

(b) Thereare 30 questionsintotal. Questions1to 8 carry one mark each, questions9to 18 carry two markseach,
questions 19 to 27 carry three marks each and questions 28 to 30 carry five markseach.

(©) Thereisno over al choice. However, aninternal choice hasbeen provided in one question of two marks, one
question of three marksand all three questions of five marks each. You haveto attempt only one of the given
choicesin such questions.

(d) Useof calculatorsisnot permitted.

(e You may usethefollowing physical constantswherever necessary :

c = 3x 10°ms?

h = 6.6 x 10*Js

e = 16x10%°C

n, = Anx107 TmA™
Boltzmann constant k =1.38x 10% XK
Avogadro’'snumber N, = 6.023 x 10%/mole
Massof neutron m_= 1.6x10% kg
Massof electron  m_ = 9x10°%kg

1 The graph shown here, showsthe variation of thetotal energy (E) stored in acapacitor against the value of the
capacitance(C) itself. Which of thetwo - the charge on the capacitor or the potential used to chargeit iskept
constant for thisgraph?

A
%
1
—> C i

2. An - particleand aproton aremoving in the plane of the paper in aregion wherethereisaunifom magenticfield
(g ) directed normal to the plane of the paper. If thetwo particleshaveequal linear momenta, what will betheratio

of theradii of their trgjectoriesinthefield? 1
3. State the condition under which a microwave oven heats up a food item containing water molecules most

efficiently. 1

(113)



0.

Anéelectrical element X, when connected to an alternating voltage source, hasthe current throughit leading the

R
voltageby — radii. Identify X and writean expressionfor itsreactance. 1

A doubleconvex lens, madefrom amaterial of refractiveindex pi,,isimmersedisaliquid of refractiveindex ji;
where L5 = 1, . What change, if any, would occur inthe nature of thelens? 1

Thede Brogliewave engths, associated with aproton and aneutron, arefound to be equal. Which of thetwo has
ahigher vauefor kinetic energy? 1

Carbon and silicon areknown to havesimilar | attice structures. However, thefour bonding €l ectronsof carbon are
present in second orbit whilethose of silicon are present initsthird orbit. How doesthisdifferenceresultina
differenceinther eectrica conductivities? 1

Anunknowninput (A) and theinput (B) shown here, are used asthetwo inputsinaNAND gate. Theoutput Y, has
theform shown below. |dentify theintervalsover which theinput ‘A’ must be‘low’.

'1.?'

-

:--
- = =
-
L
—
- = = |
=
o = =

1
Thetwo graphsdrawn below, show thevariation of € ectrostatic potentia (V) with F (r being distanceof thefield

point from the point charge) for two point chargesq, and .

(114)



10.

11.

12.

13.

() What arethe signsof thetwo charges?
(i) Which of thetwo chargeshasalarger magnitudeand why? 2

Calculate the temperature at which the resi stance of aconductor becomes 20% morethan itsresistanceat 27°C.
Thevaueof thetemperature coefficient of resistanceof theconductoris 2 =107 /K - 2

A student recordsthe following datafor the magnitudes (B) of the magnetic field at axial points at different
distances x from the centre of acircular coil of radiusacarrying acurrent |. Verify (for any two) that these
observationsarein good agreement with the expected theoratica variation of B with x.

q Xx=0 Xx=a X=2a X=3a

B By 025428, | 003958 | 0.010,10B,

Anarmaturecoil consistsof 20 turnsof wire, each of areaA = 0.09m? and total resistance 15.0 (7 . Itrotatesina

150

s
induced emf produced in the coail 2

megnetic field of 0.5T at aconstant frequency of Hz . Caculatethevalueof (i) maximum (ii) average

Two cellsof emf E, and E, haveinternal resistancer, andr,,. Deduce an expression for equivalent emf of their
pardlel combination.

OR
A cdll of emf (E) andinternal resistance (r) isconnected acrossa variable external resistance (R).
Plot graphsto show variation of
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14.

15.

16.

17.

18.

19.

() EwithR,
(i) Termina p.d. of thecell (V) withR 2

Fig. showsalight bulb (B) and iron cored inductor connected to aDC battery through aswitch (S). 2

P2 =
i

() What will one observewhen switch (S) isclosed?

(i) How will the glow of the bulb changewhen the battery isreplaced by an ac source of rmsvoltage equal to the
voltage of DC battery? Justify your answer in each case.

Electromagneticradiationswithwave ength 2
(i) A, areusedtokill germsinwater purifiers.
(i) &, areusedin TV communication systems

(iit) A play animportant rolein maintaining theearth’ swarmth.
Name the part of electromagnetic spectrum to which these radiations belong. Arrange these wavelengthsin
decreasing order of their magnitude.

What dotheterms* depletionregion’ and ‘ barrier potential’ mean for ap-njunction? 2

We do not chooseto transmit an audio signa by just directly converting it to an em. wave of the samefregquency.
Givetwo reasonsfor the same. 2

Light of wavelength 550 nm. isincident aspardlel beamonadit of width 0.1mm. Find theangular width and thelinear
widthof theprincipa maximaintheresulting diffraction patternonascreenkept a adiganceof 1.1mfromthedit. Which
of thesewidthswould not changeif the screenweremoved to adistanceof 2.2mfromthedit? 2

Thegivenfigureshowsthe experimentd set up of ametre bridge. Thenull point isfound to be 60cm away fromthe
end A with X andY inposition asshown.

N
A LA

7 [ lf_\n




20.

21.

22.

Whenaresstanceof 15 ) isconnectedinserieswith*Y’, thenull point isfound to shift by 10cm towardstheend
A of the wire. Find the position of null point if aresistanceof 30 () wereconnectedinparald with*Y’. 3

OR
Why isapotentiometer preferred over avoltmeter for determining theemf of acell?
Two cellsof Emf E, and E, are connected together in two ways shown here.

|H- HE-
E, F, F, E,

The*balance points' inagiven potentiometer experiment for these two combinationsof cellsarefound to beat
351.0cmand 70.2cm respectively. Calculatetheratio of the Emfsof thetwo cells.

Whenacircuit element * X’ isconnected acrossan a.c. source, acurrent of /5 Aflowsthroughitand thiscurrent
isin phase withthe applied voltage. When another element ' Y’ isconnected acrossthe samea.c. source, the same

T
current flowsinthe cricuit but it leadsthe voltage by B} radians.

(i) Namethecircuit elements X and Y.

(i1) Find the current that flowsin the circuit when the seriescombination of X andY isconnected acrossthe same
ac.voltage.

(iif) Plot agraph showing variation of the net impedance of thisseriescombination of X andY asafunction of the
angular frequency « of theapplied voltage. 3

Givereasonsfor thefollowing: 3
(a) Astronomers prefer to use telescopeswith large obj ective diametersto observe astronomical objects.

(b) Two identical but independent monochromatic sources of light cannot be coherent.

(c) Thevdueof the Brewster anglefor atrangparent medium isdifferent for lightsof different colours.

Thegivengraphsshow thevariation of the stopping potentia V_withthefrequency (v ) of theincident radiations
for two different photosensitive materiasM, and M,




23.

24,

25.

206.

(1) What arethe values of work functionsfor M, and M, ?
(i) Thevauesof thestopping potential for M, and M., for afrequency Vv '::::» Vg ] of theincident radiationsare
V,andV,

Vi—Vy

respectively. Show that the dope of thelinesequals H 3

What isawavefront? Distingui sh between aplanewavefront and aspherica wavefront. Explainwiththehelp of a
diagram, therefraction of aplanewavefront at aplane surface using Huygen's construction. 3

Definetheterm* Activity’ of aradioactive substance. Stateits Sl unit.

Two different radioactive elementswith half lives T, and T, have N, and N, (undecayed) atoms respectively
present at a giveninstant. Determinetheratio of their activitiesat thisinstant. 3

(a) Draw theblock diagram of acommunication system.

(b) What ismeant by * detection’ of amodulated carrier wave? Describe briefly the essential stepsfor detection.
3

Thegivencircuit diagram showsatransstor configuration a ong with itsoutput characteristics. Identify
(i) thetypeof transistor used and
(i) thetrang stor configuration employed.

g

E

312.5

- [B:se Current ()]

g ! RIOLE S

E E: RILLLY ¥

2 A zrie §
M

E 3 AL

T eI |

3 &5 etk

-

] [ 3 1 1.5 1 15 3 35 4

Clollecont to crafbter valtage (Fin volts
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27.

28.

Use these graphs to obtain the approximate value of current amplication factor for the transistor at
Vg =3V, 3

State Bohr’ s postulatefor the* permitted orbits’ for the electroninahydrogen atom.

Usethis postulateto provethat the circumference of then™ permitted orbit for the electron can ‘ contain’ exactly
nwavelengthsof the deBroglie wavel ength associated with the e ectronin that orbit. 3

Obtain an expression for the capacitance of aparallel plate (air)capacitor.
Thegivenfigure showsanetwork of five capacitors connected to a100V supply. Calculatethetotal chargeand
energy stored inthe network.

s

T I
T T ==

4+

Oy

|
|
1

Bt b

OR
Use Gauss' slaw to obtain an expression for thedectricfield dueto aninfinitely long straight uniformly charged
wire.

F O
v ¥
/ ¥
Fom TN ETH

)

Electricfieldintheabovefigureisdirected along + X directionand givenby E =5Ax + 2B, whereEisinNC*and
xisinmetre, A and B are constantswithdimensionsTalking 4 = 1onc 'm~' andB =5NC* calculate.

(i) thedectric flux through the cube.
(i) net charge enclosed within the cube. 5
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29.

30.

(a) Draw thelabelled diagram of moving coil galvanometer. Provethat in aradia magneticfield, the deflection of
thecoil isdirectly proportiona to the current flowinginthecoil.

(b) A galvanometer can be converted into avoltmeter to measure up to

(i) "V’ voltsby connecting aresistance R, in serieswith coil.

oY
(i) - voltsby connecting aresistance R, in serieswithitscoil

Find theresistance (R), intermsof R, and R, requiredto convert it into avoltmeter that canread upto 2V’ volts.

OR
(a) Draw diagramsto depict the behaviour of magneticfieldlinesnear a* bar’ of:
(i) copper
(iAluminium

(iii) Mercury, cooledto avery low temperature (4.2K)

(b) Thevertical component of the earth’ sagnetic field at agiven placein /3 times itshorizontal component. If

total intengity of earth’smagneticfield at the placeis0.4 Gfind thevalueof :
() angleof dip
(i) the horizontal component of earth’smagneticfield.

(a) Draw aray diagramto show therefraction of light through aglassprism. Hence obtain therelaionfor theangle
of deviationintermsof theangle of incidence, angle of emergence and the angle of the prism.

(b) Aright angled isoscelesglass prismismadefrom glassof refractiveindex 1.5. Show that aray of light incident
normally on

(i) oneof theequal sidesof thisprismisdeviated through 90°

(i) the hypotenuse of thisprismisdeviated through 180°

OR
(a) Withthe help of alabelled ray diagram, show theimage formation by acompound microscope. Derivean
expressionfor its magnifying power.

(b) How doestheresolving power of acompound microscope get affected on

(i) decreasing thediameter of itsobjective?
(if) increasing thefocal length of itsobjective?

(120)



MARKING SCHEME

PAPER 111
PHYSICS Xl
Q.No. ValuePoints Marks
- L2 L
1. E = Energy stored = ; CVE = T 1

1
(Thegraphisshowing E @35),

Hence Q the charge on capacitorsiskept constant )
o 2 v P
=Baqv, of, t=——=— 3
2. : o Bq Bg />
LT =gy, =12 Yo

3.  Thefrequency of themicrowavesshould match theresonant frequency of thewater moleculesinthefood. 1

4. ‘X’ isapurecapacitor Y%
1
Impedance=—+ Y
wiZ
I | M 1 1 . _
5. I [Ii_ - IJ [r— - r—] , thelenswould now behavelikeadiverging (concave) lens. Yo+ Yo
2 1 2
p=to B !
> e omk &
. Theprotonwill haveahigher K.E. (massof protonisdightly lessthan that of the neutron) Yo
7. Theionisation energy of silicon gets(considerably) reduced compared to that of carbon. Silicon (asemi-conductor),
therefore, becomesa(much) better conductor of e ectricity than carbon (aninsulator) Yo+ Y
8. (0toty)(t; tot,] Yo+ Yo
9. (i) q,isanegativechargeand g, isapositivecharge. Y%
1 g q 1
iy V= —= - 1,

Ate, r 4dme, t
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1
- Slopeof theV v/s = graphis Y%
r dm o
Sincetheslopeof thegraph for g, hasalarger magnitude, 4, hasthelarger magnitude of thetwo. Y%
10. R,y =R_[t+a(T-T,] Yo
120 & . :
—===1+a |T-T,| b
o 5 &
. o
2x10 I_T—EIIIIII_I:E ¥
- T=1300K %)
B 1l 3 B iw,l
— ¢ - [ v 1
1. 2la? +x° Ffﬂ Zall + Xg,-"fag ,Im &
B, w2, [f |'.-.E.,j iy 1,
\ da )
B (at x=a)=B,(2) 3" =B:—ﬁ=n.25JEBD Y
and B latz = 2a)=B,15) 3“:33—;’@:0.04@5,3 Y
Thusthegivenvauesarein good agreement with thetheoratically expected values.
12 Emax -NEAW -NE& 27 v &
=20z 05x 009 x EIXE volt 1
T
=270V ¥
E =Zero. Y
average
13 1= Il + Ig 1/2
CE -V Ey,-W
n I3
= E+E|_V|i+i
rl 2 T o
E, to +Eof; ot
Vo1t 21_I|12| »

n +ra W1 tra )
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14.

15.

16.

17.

Comparingwith V = BTy

We get Eeq :M
1’1+1’2
OR
F. ,].,h
@)
TR
(ii)

V=E-ir =E/|"1+i"|
. E
(i) Theglow gradually increasestill it becomes maximum

o
Reasons: Thereisaback (induced) emf intheinductor [: -L o

growth of current toitsfina steady vaue.

(ii) Theglow will decrease

Yo

Yo

Yo

Yo

Ya

J when the current isgrowing and thisdelaysthe

Ya

Yo

Reasons: Theimpedanceof circuit will increasedueto the presenceof theinductivereactance of thecircuit. %2

() UV rays (ii) (UHF) radiowaves (iii) Infrared waves
Ay = Aq = A

Meaning/Definition of

Depletionregion

Barrier Potential

Reasons:

(i) Sizeof antenna

(ii) Effective power radiated by the antenna

(123)
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(iif) Mixing up of different sgnas(Any two reasonswithjustification) 1+1
Y

: Ao S50w10F
18.  Angular width 6 = r_:><—4 radians
a 1 =10
Y

=5.5%10 radians

Linear width =D¢§
=1.1x55%107 m
=6.05mm Yo
Theangular width would not change. Y%
x 60 3
v 40 2
109. X 60 —10 ¥
and = =1
yv+15 40+10
solving, weget,
=450 Yo
v=23002 ez

For theparallel connection
30y 30x30 O - 150 b,

F

T304y 30430

OR
TheEmf of acell equalsthep.d. betweenitsterminalswhenitisinanopencircuiti.e. not supplying any current. A
voltmeter measuresp.d. (and not e. m. f.) asit drawsa(small) current for itsworking. The potentiometer drawsno

(net) current (formthe cell) at the balance point. So the cell can betreated asif it wereinan opencircuit.1

E,+E, =k (351
and E,-E,=kI(70.2]
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E,+E, 351
E,-E, 702 1

| wh

1
Thiz gives E—l = E &
E, 2
20. 3 — aresistor Y%
Y — A capacitor Y2
E =J2 and R =Xc
E
I Vo W W
2 §R?+Hc? EA2 72
NE
I=—=104A Y
,\l@ 2
(iif) Net Impedance T 1
w——p
21. (i) Becausesuchtelescopes
(8) have high resolving power Y%
(b) produce brighter images Y

(i) Twoidentical but independent light sources cannot producelight waves continuoudly either inthesame
phase or having aconstant phase difference beteen them. 1

(iii) Brewster angle(lp) isgivenby
tan iy = | Y

* IV’ dependsuponthewaveength ( 3, ) of theincident light. Hencei pWiII bedifferent for different coloursof light. 2

22.  Work functions

(i) For M; =hv, Y%
For My =hv_, Yo
(if) ForM,
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23.

24,

25.

206.

h"."3 =h Vo T e-';url

h hv
-';"'Tl = — "."3 — ol 72
e e
Similarly, ForM, v, = 1_11-3 _ vy 72
€ ¢
V- = (Vg - Vo) v
£
. L E _ -y 1
- Slopeof etherline = - Vg Vg /2

Continuouslocusof al the particlesof amediumwhich arevibrating in the samephasein called awavefront.
(a) Difference 1
(b) Correct explanation with diagram 1

Theactivity of aradioactive lement at any instant, equalsitsrate of decay at that instant. [tsSl unitis

Becquerel (Bq) (= 1 decay per second) Y%
. dN log, 2

= =N =—"HN 1

Activity R m / T /2
By My Ny HMNT;

Ry, T T M7 1

Intfarniacian . Transoiission .
. — Transmitter [ rd Receiver
(i) Manree Channel

A Y ¥ '

Miessage Transmiiled Received
Simnal Signal Signal

(i) Detectionisthe processof recovering themodulating (or information) Sgnd fromthemodulated carrier wave.

Theessential stepsfollowed inthe processof detection are

() TheAM input waveispassed through arectifier to obtainitsrectified waveform. Y
(i) Therectified waveis passed through an ‘ envel ope detector’ which retrievesthe message signal asthe

envelopeof therectified wave. Y%
(i) n- p-ntranistor. Y%
(i) Common emitter Y%

(iif) Consdering charactersticsfor Iy, = 10 and I, = 50pd

_| AL, |
AL

Yo
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27.

28.

B5-235k107
(50-10)z10°®
= 150

The permitted stationary orbitsfor theeectroninahydrogen atom arethosefor which theangular momentum of the

electronisanintegra multipleof h/2n

mwv. r. =11 h
n'n E.JT
aMt, =n—
v
h ;
But -~ ‘- theassociated de Brogliewavelength for electroninitsn"orbit

n

Hence Zrmr, =n 4,

or_circumferenceof N permitted orbit
= nx deBrogliewavelength
associ ated with the e ectron in the n™ orbit.

L e

Derivation of expression for capacitance C = 1 -
Net capacitance = 4uF

Energy stored (W) = %C‘J 4

=0.02J
Charge qg =CV
=4 210* coulomb
OR

Derivationof Diagram

E— fe

dMe,r
E=5Ax+2B=50x+10

Electricflux throughthefacewith point M onit
dy = E.ds=Eds coslgn”
dy=-E;ds=—(0+10)x001

= 0.1 NC 'm?
samilarly, flux through theface having point “N’ onit.
iy =E- dscos 0"
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={50=0.1+10)=0.01

= 0.15 NC 'm? Yo
(Flux through all other faceswill be Zero)
- Total flux throughthe cube

='§.:31 +'§.:32 =_|:|.].+|:|.15

0.05NC 'm? e
= U m
q
M =
=0
L=, O Yo
—44 251074 C &
29. (a) Labdleddiagramof moving coil galvanometer 1
Deflectingtorqueonthecoil =NI BA sin g
Inradia magneticfield 6 =90°
Deflectingtorque=NIA B
Counter torque provided by the spring =K © Y%
Inequilibrium
Kd = NIAB Ya
b= | MNBA |I
Thequantity in bracket isconstant
Sbal s
Rq:%—G %—RNG v
W v
md R2 :E_G E_ERE-'-EG 1%
Oncomparison G =E; - 2E, Y
W
~ R =I——G Y
g

=2(R, +G)-G =2R; + G
- 2R, +R; —2R, =3R; — 2R,

Yo

OR

Weknow that (i) copper isdiamagnetic (ii) Aluminiumis paramagnetic and (iii) mercury (cooled to 4.2 k) isperfect
diamagnetic. Hencethebehaviour of field linesisasshown here
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30.

R LR P -
- - . P H"".ﬁl_h-h---f‘r ----- _.-?'
-------- - -— —----------}--— - -
T CGER >3- O call I
Cel e y-- “}f ,t’T# "“'-i.,_‘
- - -} -
() (ii)
. Vo L3H
(b) (i) tan 6 = m :T:ﬁ

~0=tany3)or 60°

(i) Horizontd Component = By cost =B, cos 60"

=0.4x,[3/2

=0346 G

(&) Ray diagram
Proving r +1, = 4
gettingtherelation
SB=A+r S SA

(b) Cdculatingthecriticd anglefor glass
Drawing theray diagramfor case (i)
Drawing theray diagramfor case(ii)

OR
(a) Labdlledray diagram

Derivation m=_— | I+—

(b) Resolving power of microscope

Do 211 sin~|$
1220

(i) Decreasing diameter of objectivewill decrease § Hence R Pwill decrease

(i) Noeffect
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