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SAMPLE PAPER 111

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 19to 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 physica constantswherever necessary :

c = 3x10°ms?

h = 6.6 x 10*Js

e = 1.6x10°C

n, = Anx107 TmA™
Boltzmann constant k =1.38x 10 JK!
Avogadro’snumber N, = 6.023x 10%/mole
Massof neutron  m_= 1.6x10% kg
Massof electron m, = 9x 103 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 the two - the charge on the capacitor or the potential used to chargeit iskept
constant for thisgraph?

A
%
1
—> C i

2. An ¢ - particleand aproton aremoving inthe plane of the paper inaregion wherethereisaunifom magenticfield
(g ) directed norma 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 afood item containing water molecules most

efficiently. 1
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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 Liy,isimmersedisaliquid of refractiveindex ji;
where L5 = 1, . What change, if any, would occur inthe nature of thelens? 1

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

Carbon and silicon areknown to havesimilar | attice structures. However, thefour bonding e 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, areused asthetwo inputsinaNAND gate. Theoutput Y, has
theform shown below. |dentify theintervalsover whichtheinput ‘A’ must be‘low’.

'1.?'

-

:--
- = =
-
L
—
- = = |
=
o = =

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

point from the point charge) for two point chargesq, and d,.
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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.
Thevalueof thetemperature coefficient of resistance of theconductoris 2 p= 107 /K - 2

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

q Xx=0 X=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
megnetic field of 0.5T at aconstant frequency of — Hz . Calculatethevalueof (i) maximum (ii) average
induced emf producedin thecoll 2

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 variableexterna resistance (R).
Plot graphsto show variation of
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14.

15.

16.

17.

18.

19.

() EwithR,
(i) Terminal 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

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

(i) How will the glow of the bulb change when the battery isreplaced by an ac source of rmsvoltage equal tothe
voltageof DC battery? Justify your answer in each case.

Electromagneticradiationswithwave ength 2
(i) A, areusedtokill germsinwater purifiers.

(i) &5 areusedin TV communication systems

(iii) A+ play animportant rolein maintaining theearth’ swarmth.

Namethe part of electromagnetic spectrum to which these radiations belong. Arrange these wavelengthsin
decreasing order of their magnitude.

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

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

Light of wavelength 550 nm. isincident aspardlel beamonadit of width 0.1mm. Find theangular widthand thelinear
widthof theprincipa maximaintheresulting diffraction pattern onascreen kept a adisanceof 1.1mfromthedit. Which
of thesewidthswould not changeif the screenweremoved toadistanceof 2.2mfromthedit? 2

Thegivenfigureshowsthe experimenta set up of ametrebridge. Thenull pointisfound to be 60cm away fromthe
endA with X andY in position asshown.

b
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20.

21.

22.

Whenaresstanceof 15 {3 isconnectedinserieswith*Y’, thenull point isfound to shift by 10cm towardstheend
A of the wire. Find the position of null point if aresistanceof 30 () wereconnectedin paralel 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 ./ Aflowsthroughitandthiscurrent
isin phase withtheapplied voltage. When another element ' Y’ isconnected acrossthe samea.c. source, the same

T
current flowsinthe cricuit but it leadsthe voltage by 5 radians.

(i) Namethecircuit elements X and Y.

(i1) Find the current that flowsin thecircuit 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 tel escopeswith large obj ective diametersto observe astronomical objects.

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

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

Thegivengraphsshow thevariation of thestopping potentia V_withthefrequency (v ) of theincident radiations
for two different photosensitivematerialsM, 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) atomsrespectively
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 along withitsoutput characteristics. Identify
(i) thetypeof transistor used and
(i) thetrang stor configuration employed.

g
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27.

28.

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

State Bohr’spostulatefor the‘ permitted orbits' for theelectroninahydrogen atom.

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

s

T I
T T ==

4+

Oy

|
|
1

Bt b

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

F O
v ¥
/ ¥
Fom TN ETH

)

Electricfieldintheabovefigureisdirected dlong + X directionand givenby E =5Ax + 2B, whereEisinNC*and
xisinmetre, A and B are constantswith dimensionsTalking 4 = 1o '~ andB=5NC* calculate.

(i) thedectricflux through the cube.
(i) net charge enclosed withinthe 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 proportional tothe current flowinginthecaoil.

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

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

v
(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 intengty of earth’smagneticfield at theplaceis0.4 Gfind thevaueof :
() angleof dip
(i) the horizontal component of earth’smagneticfield.

(a) Draw aray diagramto show therefraction of light through aglassprism. Hence obtain therelaion for theangle
of deviationintermsof theangle of incidence, angle of emergence and theangle of theprism.

(b) Aright angled isoscelesglass prismismadefromglassof 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) With the 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?
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