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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.

(74)
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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% XK1
Avogadro’'snumber N, = 6.023 x 10?%/mole
Massof neutron m_ = 1.6x10% kg
Massof electron  m_ = 9x10°%Kkg

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



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 double convex 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’.
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1
Thetwo graphsdrawn below, show thevariation of € ectrostatic potentia (V) with F (r being distance of thefield

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



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% morethanitsresistanceat 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 coil 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



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




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 (3 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.
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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.
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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* caculate.

(i) thedectricflux through the cube.
(i) net charge enclosed within the cube. 5



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?



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 Y%
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+ Y2
8. (0toty)(t; tot,] Yo+ Yo
9. (i) q,isanegativechargeand g, isapositivecharge. Y%
1 g q 1
iy V= —= - 1,

Ate, r 4dme, t



1
-. SlopeoftheV 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 )



14.

15.

16.

17.

Comparingwith V = By

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 currenttoitsfina steady vaue.

(ii) Theglow will decrease

Yo

Ye

Yo

Yo

Ya

J when the current isgrowing and thisdelaysthe

Yo

Yo

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

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

Meaning/Definition of

Depletionregion

Barrier Potential

Reasons:

(i) Sizeof antenna
(ii) Effective power radiated by the antenna

3x¥e=1Y%

Ye



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

¥ -2
18.  Angular width 8 = E:M radians Y
a 1 =10
=5.5%107 radians Yy
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 Ye
v=23002 Y

For theparallel connection
_ 30y =30X30g1:15£1 1,
A0+y 30430

F

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]



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



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



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 throughtheface having point ‘N’ onit.

iy =E- dscos U

1

Ye

1

Yo

Yo

Yo

Yo

Ye

Ye
Yo

Yo

Yo

1%

Yo

Yo



={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? s
= 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, Ys
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



30.

R AP P -~ T
_t t- Bt N Y ap— il a
] == 2 - LR ek et =p==-f--=p--

- L’D]’:‘]‘E}{ 0 :J:: i
14_“-""-_‘ .. -}- _ i‘}r *‘_-rT' "'q.j_-i‘ _‘_iih
- _} - -
() (ii)
. Vo L3H
(b) (i) tan 6 = g =T:‘E

~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 Sinx 5
1224
(i) Decreasing diameter of objectivewill decrease § Hence R Pwill decrease

(i) Noeffect
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