DESIGN OF THE QUESTION PAPER
PHYSICS - CLASS XI|I

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 questions

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 benooverall 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
marksweightage.

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

E. Weightageto difficulty level of guestions.

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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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 onemark 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 marksand all 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 = 3x108ms?

h = 6.6 x 103Js

e = 1.6x10%*C

Ho = 41x10'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 uniform magneticfield. 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 el ectromagneti c spectrum as one movesfrom radiowaveregion towards ultravoil et region.

How would the angular separation of interference fringesin young'sdouble 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 tothefirstlevel, and
(i1) Highest permitted energy level to the second permitted level

Giveexpressionfor theaveragevaueof theacvoltage
V=V, Sn wt
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10.

11.

12.

13.

14.

15.

n
over thetimeinterval t=0andt= p

How isthe band gap, E, of aphoto dioderelated to the maximumwavelength, j, , 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%7?

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

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

Justify your answe.

What isthe basi c difference between the atom or mol ecul e of adiamagnetic and aparamagnetic material ?Why are
elementswith even atomic number morelikely to bediamagnetic?

Why areinfrared radiationsreferred to asheat waves also? Nametheradiationswhich arenext to theseradiations
ineectromagnetic specturmhaving

(i) Shorter wavelength.

(i) Longer wave ength.

Thefollowing datawasrecorded for values of object distance and the corresponding valuesof 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 andY perform an experiment on potentiometer separately using the circuit diagram shown here.

— H =
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16.

17.

18.

19.

K eeping other thingsunchanged

() X increasesthevaueof distanceR

(i1) Y decreasesthevalue of resistance Sinthe 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 themwill 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= 6.4x10%* Js, e=1.6x10®Candc=3x 108 ms?

Provethat theinstantaneousrate of changeof theactivity of aradioactivesubstanceisinversely proportional tothe
squareof itshdf life.

What doestheterm L OS 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 inthe shaded region.
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(i) Identify thechargedistrubution and justify your answer.
(ii) If thepotential duetothischargedigtribution, hasavdueV athepointA, whatisitsvauea thepoint ~ ? 3
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20.

21.

22.

A chargeQlocated at apoint ?isi nequilibrium under the combined electricfield of threecharges q,,0,, q,. If the

chargesq,, g, arelocated at points ? and E:. respectively, findthedirection of theforceon Q, duetog, interms

and —
of g,,0,, 5 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)
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B L C s | | || Amn e | |mmm———————mee

{11 cells o cach row)

OR

For thecircuit shown here, calculatethe potentia 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 after falling onit. Given that therefractiveindex of thematerial of the prism
varieswiththewaveength 3, asper therelation

Ll‘ah,:-.l.z'l‘bf}.g

0
calculatethevalueof b and therefractiveindex of theprism materia for awavelength A = 5000 4,

[(Given g =Sin (0.625)]
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24,
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Threestudents X, Y, and Z performed an experiment for studying the variation of aternating currentswith angular
frequency inaseriesLCR circuit and obtained the graphs shown below. They all used a.c. sourcesof thesamer.
m. s. valueand inductances of the samevalue.

What canwe (quditatively) conclude about the

(i) capacitancevaue

(i) 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 aliquidlayer poured ontop of aplane
mirror. A small needle, withitstip onthe principa axisof thelens, ismoved aong theaxisuntil itsinverted real
image conicideswiththeneedleitsaf. Thedistance of theneedlefromthelensismeasured 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
averageandr. m. s. values of the emf indued in the coil.

If the coil formsaclosed |oop of resistance 1 (£, how much power isdissipased asheat init? 3

233
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 are 7.8 MeV and 7.835 MeV
respectively and that of o -particleia7.07MeV/nucleon. Assuming the daughter nucleusto beformed inthe
unexcited state and neglecting itsshareinthe energy of thereaction, cal culatethe speed of theemitted «: -particle.
Takemassof ox-particleto be6.68x 102" kg. 3

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

Twocircular coilsX and Y havingradii Rand "_, respectively are placed in horizontal planewith their 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 |. UsesAmpere's
circuital law to obtain arelation showing the variation of themagneticfield (B ) insideand 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 magneticfield 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 waveistransverse 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 so that theangle (@) betweenthetwo
polaroid sheetsvariesfrom O° to 90°. Show graphicaly thevariation of theintensity of light, transmitted by P, and
P,, asafuctionof theangle & . Taketheincident beamintensity asl . Why doesthelight fromaclear blueportion
of thesky, show ariseand fall 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 thetypica 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 terminalsof the* dotted box’ set-up shown here. Let Y bethefinal
output signal fromthe box.

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

What can we state (in words) astherelation between thefinal output signal Y and theinput signalsAand B ?
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