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BLUE-PRINT 11
X1I Physics
S.No UNIT VSA SAl SAIl LA Total
(A Mark) (2 Marks) (BMarks) (5Marks)

1. Electrostatics 1(2) 4(2) 3(1) 8(4)
2. Current Electricity 2(1) 5(2) 7(2)
3. Magnetic Effect of 1(2) 2(1) 5(2) 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(2) 2(1) 6(2) 5(2) 14(5)
7. Dual Nature of Matter 1(2) 3(1) 4(2)
8. Atomsand Nuclel 1(2) 2(1) 3(1) 6(3)
0. 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
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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 103Js
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



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 densitiesas 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 el ectric and magneticfields

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

about the
(i) Relativedirectionsof g,y ,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/ Iength 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 -




14.

15.

16.

17.

18.

19.

SurfaceA isgiven apostive 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?,

(ii) 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), theangle of 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 materia 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 oneexampleof each. 2

In a double slit 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



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" -



26.

27.

28.

29.

Which of theselines cannot belong 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 inthecircuitismeasuredin five different situations: (i) Without any external
resstanceinthecurcuit, (ii) Withresistance R, only, (iii) Withresistance R, only, (iv) WithbothR 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 internal 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 1y 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 eectron 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



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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MARKING SCHEME
SAMPLE PAPER - |1
PHYSICS

ValuePoints
180° or antiparalld
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 decreases.
(i) Junction field becomesvery high

Marks

Yo

Yo

Yo
Yo



Q.No ValuePoints Marks

9. (i) Potential issame (=zero) in both cases Y%
(ii) Electricfiddisdifferent inthetwo cases. Y
(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



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 S8+ Sim
2
For minimum deviation, wedsohave £t = £t" = = s
) [ﬂ+ Sm]
11
_sni 2
it . [ﬂ} 1
S| —
2
. 1 1 - .
Reduction factor = 16 = 2—4 in4days. HenceHalf life=1day 1
1 1

.. For 6 daysreduction factor would be Py Y%

T4

- Origind amount= 4 x 107 x 64kg = 0.256 kg 1



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,

Marks

Ye
Yo

Ye
Ye

Yo

Yo

Yo

Yo+ Y2

=

=]

Yo

Yo+ Y2

Ye

Ye



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

(ii) 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

Yo
1
Ye

Yo

Yo

Yo

Yo

Yo



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

Ye
Yo

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

spectrum.

Ye

Spacewave: A pacewavetravel sinadraight 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’

Yo

Ye

1%



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() 4x
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}



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

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

Downloaded through cbse.biz

1%
Yo

Yo

2%

2%

Ye

Ye
Yo

Ye

Yo

Yo

2%



