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@EYLs CBSE Class 12 Physics Question Paper Solution 2012

QUESTION PAPER CODE 55/1/1

Q. . Marks  Total
No. Expected Answer /value Points Marks
1 No 1 1
2. Zeo

(If the student writesBv = Bsind, award Y2mark) 1

[Also, if thestudent cal cul atesthevalue of vertical component at that

placeasBv =B sin60’, or Bv = B, tan 60°, award “2mark.] 1
3 Y

’ﬂl
T —>

[If the graphiscorrect but the axis of the graph are not labelled, or

labelled inanincorrect manner, awardY2mark.| Y 1
4.  Inthedaticgtuation, thereisno current inside, or onthesurface, of the

conductor. Hence the electric field is zero everywhere inside the

conductor

Alternatively:

I. sincethechargeinsdetheconductor iszero, thedectricfiddis

aso zero. 1
or
Alternatively,
ii.  sincetheconductor isuncharged sothedectricfiddinsdeitis
zexo. (or any other logically valid answer.) 1
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5. Speed(or veocity) 1 1

6.  Whenthe refractiveindex of glassisequd totherefractiveindex of theliquid.

(Alternatively, whenp, = ug) 1 1
7. I Clockwisein 1 Y
ii.  Anticlockwisein2 Y%

(Alternatively, if the student correctly depictsthedirection of flow of current
diagrammaticaly, avardfull credit.) 1

8.  De-Brogliehypothesis statesthat atomic particlesof matter moving
with agivenvelocity, (or momentum) can display wavelike properties.

[Award full 1 mark evenif the student just writes| = h ] 1 1
p
9. |Formula Yo
Substitutionand caculation 1%

From thediagram, r = 30° Yo
sini
Also n, = —— Y
snr
sini
=> = —
sin 30
=1
=>sini=,3" = Yo
2
=> j=60" Yo 2
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Differencebetween Anaog

andDigitd sgnds 2

Anaog signa sare continuousvariationsof voltage or current.
Digitd signalsarethosewhich cantakeonly discrete (stepwise) val ues.

(Givefull credit evenif thestudent depictsthe abovedifferencewith the
helpof suitablediagrams.)

OR

Function of transducer/ repeater/

Transmitter/ bandpassfilter(Any Two) 1+1

Any two of thefollowing

I Transducer : —A devicewhich convertsenergy from oneform
to another form.

ii. Repeater: —A repeater isacombination of areceiver anda
tranamitter.

iii.  Transmitter:— Atransmitter processestheincoming message
sggna soasto makeit suitablefor transmiss on through achanndl
and for itssubsequent reception.

[Alternatively: A transmitter isadevice used for sending the
information inacommunication system.]

iv. ~ Bandpassfilter:— A bandpassfilter blockslower and higher
frequenciesand dlowsonly aband of frequenciesto passthrough.

Correct |dentification BX4=2
i) i=4.2A

ii) i=1.05A

i) i=0.42A

iv) i=14A

[If astudent only writesthe correct formulaein al four casesasgiven
below but does not identify the values of current, award 1 mark only.
For any two correct formulae, award “2mark only.
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£
r

Ni== ||)1_m )i =

Award ¥2mark if the student only writesthat current isinversely proportiona

totheresistance]

Correct |dentification

Two Properties

DiamagneticMateria

Properties (any two)

I. They havethetendency to movefrom stronger to weaker part of
theexternal magneticfield.

ii.  Theyexpe magneticfiedlines.
iii.  Suchsubstancesarerepelled by amagnet.

iv.  Whenplacedinanexternd magneticfield, anet magneticdipole
moment isdevel opedingdeit whichisinadirection oppositeto
that of theapplied magneticfield.

(Givefull credit for any other correct property)

[If thestudent identifiesthe substance as paramagneticor ferromagnetic,
but givesthe properties of the same correctly, award 1 mark only.]

Magnitude of net magneticfield
Direction

aop M
We have: B,=B, = >R

B, isdirected inthevertically upward directionwhile B, isdirected

aongthehorizontd direction.

= \/'—ZB,,

(If the student directly writesB = J2B o award this¥2mark)
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2R.
Thenet magneticfield isdirected at an angle of 45 with either of thefields.

[Awardthis ¥2mark, evenif the student takes B, along thevertically
downward direction and writesthat g = 1357]

Explanation 2

Whenanided capacitor ischarged by dc battery, chargeflows(momentarily)
till the capacitor getsfully charged. When an ac sourceis connected then

d
conductioncurrenti_= d_(t:] keep on flowing inthe connecting wires.

Dueto changing current, charge deposited on the plates of the capacitor
changeswithtime. Thiscauseschangein electricfield between the platesof
the capacitor which causesthe el ectric flux to changeand givesrisetoa
displacement current in theregion between the plates of the capacitor.

Displacement currenti isgivenbyi, =1 , dd%

andisequal tothe conduction current a dl instants.

[Alternatively: If the student explainsthe continuousflow of current, for a
capacitor connected to an AC source, on the basis of capacitive reactance,
or the charging and discharging of acapacitor, award 1 mark only.]

[If thegraphsarenot |abelled, deduct %2 mark. Please award these marks
even if the student drawstwo separate graphs, one each for Eand V)

143
httpsibwjus.com

Yo

Yo

Ye

Yo

Ye



http://www.pdffactory.com
https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

The Learning App

16. | Definition 1

Derivation 1

Self Inductance is the property by which an opposing induced emf is
producedinacoil dueto achangein current, or magnetic flux, linked with
thecaoil.

or Sdf inductance of acoil isnumerically equd to theflux linked with the
coil whenthe current through thecoil is1A.

or, self inductance of acoil isequal to theinduced emf developed in the coil
when therate of change of current isthe coil isoneampere per second. 1

Enerqy storedin aninductor:

Consider asource of emf connected to aninductor L. Asthe current starts
growing, theopposing induced emf isgiven by

—_ Lﬂ 1/
e=-— dt 2

If the source of emf sendsacurrenti through theinductor for asmall time
dt, then the amount of work, done by the source, isgiven by

dw= |e|i dt

—L'ﬂ dt
=t

= Lidi

Hencethe tota amount of work done (by the source of emf) will the current
increasesfromitsinitia value (i = 0) toitsfina value(l) isgiven by

W-i‘ 'd'—Li"d'—Lng:I = 1L2
_Od_||— 9||— --Zg_zl 1
e-u,
Thiswork done getsstored in theinductor intheform of energy.
LU =1Ly 2
2
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17. |Explandion 2

Eventhough the current inforward biashasalarger magnitude, the change,
dueto changesinlight intensity, in the minority carrier dominated reverse
biascurrent,ismoreandis, therefore, more easily detectable. 2

Alternatively, any other logically valid explanation(including | based onthe
characteristic curves) to begiven full credit. (Evenif the student does not
explicitly writethat forward currentismore, award full marks.) 2

18. | Derivation 2

The magnitude of the emf, generated acrossalength dr of therod, asit
movesat right anglesto themagneticfield, isgivenby

de=Budr. 1

Therefore,

B oR?

R R
a:fd£=IBudr =£Brurdr:

0

Alternatively, thepotentid differenceacrosstheresstor isequd totheinduced
emf and equalsB x (rate of change of areaof loop). If qistheangle between
the rod and the radius of the circle at P at timet, the area of the sector
OPQ(asshowninthefigure) isgiven by
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& 1 1/
R%?x— = _R?% )
o
where R is the radius of the circle. Hence, the induced emf is

df1 2] 1 dé@ BowR?
=Bx—| —R*@| = —BRZ— =
£ e [2 B dt 2 Yotr1 2

19. | Cdculationsof angular frequency 1

Cdculation of current 1

[EEN

Calculation of rmsvoltage across capacitor

0 w=—— ”
JiC

-1 _soradian/s %

/5" 80" 10°°
(i)  Current at resonance

r
| == 240 A=6A Yo+l
™R 40

(i) V. acrosscapacitor

\Y/ = I X

rms rms” "c

Yo

= 6X —V
50" 80" 10°

s 46
S0, iy y 5

20. | Cdculationsof torque

Calculation of force 2

() Torgueontheloop Y%
t =MBSnq
AsMandBareparalel,q =0

146
httpsibwjus.com



http://www.pdffactory.com
https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

The Learning App

Therefore, t =0 Y
(Award thisonemark, if student writestorquet =0 directly)

()  Forceactingontheloop

m)|1|2I 10
| | gl’ 2!5

_ , el 1 QN )
=2x107x2x2x10? 9102 5,10_2!-21 Lo
8 10 13
= 2= & 29N
10° & by
&0
= 8 X 10—6 (;——N
ebg
=6.4x10° N s
Direction : Towardsconductor / Attractive )

[Alternatively, If astudent cal culatesthe force by thefollowing method,
award theallotted 2 marks(for force calculation) asfollows

MagneticfiddB= L
agneticfi VT

|F,|=11B, (towardstheconductor)  “2mark

|F,|=11 B, (away from the conductor) “2mark

[F|=11(B,-B)

-1 myi m)io mollla%_io
§2pr 2pr2ﬂ 2p r rzﬂ

, -7 - 2, -1 .
27107 (2f" 10 . 1oy

F[= > -
10 e 5g
=6.4x10°N 2 mark
Direction : Towardsthe conductor / attractive  %2mark ] 3
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21. [ () Judifyingof theresult 2
@)  Maximumnumber of spectrd lines 1

(i)  According to Bohr'ssecond postul ate

_rh .
mvr = o
nh

P 2pr =—

h _h

—=—=
But mwp
\' 2pr =nl Y%

nh h
[Note: If thestudent just writesmvr = on andwrites| = 6 award2marks) %

i)  Forthirdexcitedstaten=4
for ground staten=1
Hence possibletrangitionsare
n=4ton =321
n=3ton =21
n=2ton =1
Total number of transitions=6 1
Alternatively:
I The student may show thetransitionsontheenergy level diagramand
count thetotal number as6 award this1 mark in suchacasealso
. If the student takes only thetransitionsto the ground state and writes

r : n=4
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i) HndingT% 2

(i)  Positionof null pointforcell T, Yo

(i)  Increaseof sengtivity Yo

(1) T,+T,=300k(kispotential gradientinvolt/cm)

3
"'El + 7 E1 = 300k

=e, =210k
Therefore, balancing length for cell T, is210cm

(Award this¥2mark evenif the student writesi ;, = 210k)
(Award full marksfor any other correct method)
(i)  Bydecreasingpotential gradient.

[Or through Increasing length, reducing potentia drop acrosswire, increa-
sing resistance put in serieswith themain cell etc.]

OR

Caculation of unknown resistance (R) 1

Cdculation of potentia differencebetweenA & D 2

Applying Kirchhoff'sVoltagerule
for loopABEFA
-9+6+4x0+21 =0
21-3=0

I—EA—15A
=5 A=L
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For loop BCDEB

3+IR+4x0-6=0 Yo
\ IR=3

Subgtitutingthevaueof current I,

3

5 XR=3

\ R=2W Yo
Potential difference betweenA & D

Through pathABCD

+9V -3V -IR=V,

3
+9—3—§ X2=V,,

=>V,, =3V

[Alternatively through pathAFD 1
3 —

5 x2=V,

=>V, =3V 3

(Note: Also accept any other logically vaid approach |eading to correct answer)

23. |() Namingthecharacteristic property 1
(i)  Showingdensty of nucleusisindependent of mass number 2
(1)  Saturation/short range nature of nuclear forces. 1
@) Wehave
R=R A% Ya
\ Densty p = . Y
% i (Ru Al 3) ’
_ Frt.
- %ERS &
Hencer isindependent of A
(Heremisthemass of thenucleus.) Y% 3
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24,

25.

Two factorsjustifying the need for modulation 1+1
Diagram of amplitude modulated wave 1
Writing any two of thefollowingfactors: 1+1
(i) Practicd szeof antenna/ aeria
()  Effectivepower radiated by an antenna
(i)  Toavoidmixingup of sgnasfromdifferent tranamitters.

euta tor asoft [\ |\ [\ [\ PNzt [\ [\ [\ ISz )\ [\ \ [\ st

B s g% 3
Photoel ectric equation Y%
Obtaining thisequation from photon picture 1
Threesdlient features Yo+ Yot Yo
hv=1f +K__ Y5
Energy (h), carried by a photon of frequency v, is absorbed (by the
electronsonthesurface.) to:
(1) overcomethework function of metal (f ) Y
(2)  Impart maximumkinetic energy totheemitted electron (K ) Y%
\ hv=1f +K__
[Note: Award only one mark for writing the photoel ectric equation, when a
student a so explainsthe symbolsusedin theequation]
Three sdlient features (Any three):
()  Cut-off potential of theemitted electronsisproportional tov
@)  maximumkinetic energy isindependent of theintensity of incident
radiations.

(iif)  Photoelectricemission of eectronsispossibleonlywhenn >n, - % Yo+l
(v) Emissonof eectronsisingtantaneous Y%
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a  Needfor coherent sources(to producesustained interference) 1
b)  Cdculationof intendty 2

(@ Coherent sourcesareneeded to ensurethat the positions of maxima
and minimado not changewithtime.

Alternatively,

Coherent sources have constant phase difference and, therefore, producea
sustained interference pattern.

(b)
| =41,co8 9

[Alternatively, | =1,+1,+2 /1,1, cosq]
For path differencel , phasedifference
f=2p

Hence, K=41 cos’p =41,

For path difference %

: —2
Phasedifferencef = %

Intensity

I'=41,c08 7

ﬂ_gz = |
e2gp

0

=41,

K
Therefore, ' = 7

Yo

Ya

Yo

Ya

Explanation of theformation of diffraction pattern usng Huygenssprinciple 2

Effect of width of dit onthesizeand intensity of central maxima Yo+ Y
Explanation:
Asper Huygen'sPrinciple
Net effect at any point
152
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=sumtotal of contribution of all waveletswith proper phasedifference Y
At thecentral Point (O)

Contribution from each haf in SS, isin phasewith that fromthe corres-

ponding partin SS,. Hence, Oisamaxima Y2
5
5; Y

Atthepoint M where SM-SM, =1 /2

Phase difference between eachwavelet from SS, and corresponding
waveletfrom SS, = 1 /2

Hence, M would beaminima
All such points (path difference=nl /2) areaso minima.

Similarly, all points, for which path difference= (2n+1) | /2, aremaxima
but with decreasingintengity. Y%

Fromthefigure

Ye
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Half angular width of centrd maxima=| /a
\ , Sizeof centra maximawill bereduced to half

andintensity of central maximawill befour times

[Note: award thislast one mark even when the student writesthe'effect Y%

onsize only.] Y% 3
28. | Principleof device 1

Diagram and explanation of working 2+1

Redriction 1

Total charge Q@

Conducling
wire

Insulating
hancdle

Principle: Theinner smaller sphereisat ahigher potential than thelarger
outer sphere. Henceeven asmall positive charge, onthesmall sphere, flows
immediately tothelarger sphere when both are connected by aconducting
wire, evenwhen the charge onthelarger sphereisquitelarge.

[Alterndtively:

I. Surface charge dengity of sharp pointsof aconductor isextremely
high and hence chargeis continuoudy being sprayed out from sharp
points. 1

ii.  Chargegiventoinner surfaceof ahollow conductor istransferred to
itsouter surfaceand isuniformly distributed over it.]
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Metal brush 3/

Insulating belt
to carry and
deliver charge

— Insulating 2

D [
Metal beush R »-/ ‘ Grounded

delivering metal base
charge from
souTce

Working: Thebelt continuoudly carriespositive charge, sprayed ontoit
by abrushat ground level, tothetop. Thereit transfersits positive chargeto
another conducting brush connected to thelarge shell. Thuspositivecharge
istransferred tothe shell, whereit soreads out uniformly on the outer surface.
Inthisway voltagedifferenceisbuilt up. 1

Yes, high voltages can bebuilt up only upto the breakdown field of the sur-
rounding medium. 1 5

(Award marksif student describesany other correct device.)

OR
a)  Definitionof Electricflux 1
Sl unit Y
b)  Derivation 2>
c) Directionoffidd Yotifo

a)  Electricflux isdefined asthe number of electricfield linespassing
through an areanormal to them.

Alternatively

Surfaceintegra of thedectricfield isdefined asthedectric flux through

aclosed surface 1
155
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@ — jg E.dS Yo
. N.m?
Sl unit; or volt. metre
(@
Surface

' charge densily o

1
- e — e —— &
Outward flux through thegaussian surface, is
2EA= o4/, s
\ E= 7 /2c, Yo
Vectoricaly,
F=2 fi,
2&,
where f isaunit vector normal to the plane, away fromit. Y
Hence, Electricfieldisindependent of thedistance from shest.
(i) forpogtively charged sheet
® away from the sheet Y%
for negatively charged sheet
® towards the plane sheet Y% 5
29. | Définitionof Magnifying power 1
Expresson 1
Cdculaion of height of fina image 3
a  Magnifying power istheratio of the angle subtended at the eye by
theimageto the angle subtended at the unaided eye by the obj ect. 1
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Expresson

m:ﬁ/w:fb/fe

_ L (1 f_)
or m= /¢ {145 1
[Award 1 mark if student writes expressionwith -vesign|
b)  Usng,thelensequationfor objectivelens;: 1
i_1_ 1
o Vo ug
1 1 1
=> —_— - —
150 v,  —AX10F
— 1_1 1 _ :2000—_1 1,
v, 150  —3x10% X108
— v, _ —3x107
1999
» 150 cm

Hence, magnification dueto the objectivelens

vy 150X 107 %m
m,=—=—— s
? o, 30007t

107 _ 05x 102

»

Usinglensformulafor eyepiece

1 _ER
fo Vo ug
1 1 1
=> - -
S —25 Uga
1 1 1 —1-5
=> —_— - =
Ue —25 5 25
—-25
=> Uy = cm
’ 6
e . . —25
\ Magnification dueto eyepiece m, = T =6 Y
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Hence, total magnification=>m= m,xm,
m=6 X 5x10*=230x 10*

Hence, sizeof final image

30 x 10*x100 m

30cm Yo 5
(Awardfull marks for aternative method)

OR

Differenceinworking of tel escope and microscope 2

Finding position of object 3

Working differences:

1.  Objectiveof atelescopeformstheimageof avery far off object at,
or within, thefocus of itseyepiece. The microscope doesthe same
for asmall object kept just beyond thefocus of its objective.

2. Thefina imageformed by atelescopeismagnifiedrelaivetoitssize
as seen by the unaided eye while the final image formed by a
microscopeismagnified relativetoitsabsolutesize.

3. Theobjectiveof atelescope haslargefocal length & large aperture
whilethe corresponding for amicroscope havevery small values.

Givefull creditif any two differencesarewritten. 2
Telescope Microscope
1. Resolvingpower shouldbehigher | 1. Resolving powerisnot so
for certainmagnification. largebut themagnification
should be higher. Y%
2. Focal lengthof objectiveshouldbe| 2. Both objectiveand eyepiece
kept larger while eyepiecefoca should havelessfocd length
length should besmall for better for better magnification. Y%
meagnification.
3. Objectiveshouldbeof large 3. Eyepieceshouldbeof large
aperture. aperture.
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4. Digancebetween objectiveand 4. Distancebetween objective
eyepieceisadjusted to focusthe and eye pieceisfixed, for
object a infinity. focusnganobject thedistance

of the objectiveischanged. )

[Alternatively: Award these two marksif the student writes any two of the
following differences] 1

Given: f =1.25cm
f,=5cm

Angular magnificationm=30

Now, m= m, xm

Innormd adjustment, angular magnification of eyepiece

25 _
m,= ./f€_+ ?_5
Hence, m =6
4 v,
Butm, = = =>-6=-—2 Ye
Uy, Uy,
=>v=-6u,

Applying lensequation to the objectivelens:
1_1 1 Yo

Yo

1 _ 1 1

1.25 _EﬂvLo 'Hro
1 _ —1-6

1.23 B,

6u=1.25x (7)

_-125°7
u-= —6

=-146cm Ya 5

159
httpsibwjus.com



http://www.pdffactory.com
https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

30.

Circuit of CE trangstor amplifier 2
Working 1
Derivation of voltagegain expression 1%

Significanceof negativesign Y%

When an acinput signal v, is superimposed onthe bias

v__,the

BB’

output, whichismeasured between collector and ground, increases.

Voo = Yot g Ry

Vi = Uyt Iy Ry
When v; isnot zero, we have

vgr + U; = vgp+ lg Rg+ Alg(ite + 1)
= =AI,(R,+ R;)

'Ul = I’AI“
Changein izcauses achangein /..
=4 _ I
Hence, B, = N, T

AS AVee = AVpp+R Al =0
=> AVgp =- R, Al
=>V, =-R,Al,

= BaeAI4R,

=> voltage gain of the amplifier

A _Vo _AVge _ —Pacblpk,
LY r Al
i -} £

14
= e TL
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Negative signintheexpression showsthat output voltage andinput voltage
have phasedifferenceof p. Y%

[Alternatively

(Alsoaccept thisderivation for voltage gain expression)

DVCE - DI C RL
AV = = 1
DVee  DIgR
But currentgain
- DI,
by = P Y
R,
> A, = B X —] 1 5
R;
OR
(@ Circuitdiagram 1
Working 1
Output and input waveform Yo+ 1o
(b) Output waveformsof OR and NAND gates 1+1
Centre-Tap
Transformer

gty Diode 1(D,)

—r—>——

' Centre A X 1

' | Tap B

i ——P——

( Diode 2(D,) R. output

i = o
Duringfirg haf cycde
Aispositivew.r.t centretap but B isnegative, henceonly diodeD,
conductsand current flowsthroughtheloadinthesense X toY. Y
During thesecond hdf cycle:
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nnnnnnnnnnnnnn

B ispositivew.r.t centretap but A is negative hence only diode D,
conductsand again send currentsthrough load from X and Y. Yo

\ Current through theload, in both the haves of input, isunidirectional.

[E.1]
<
=
" £ /
§ * ¢
g
= m
1
]
; N 7N
E i
4 fif)
2 \./
L1
E ] Duete | Dueto | Dueto | Duclo
3l oy | Py iyl omy
;’3 * ¢
{cl
(b) , — o : .
I | | | |
OR QOutput ! [ [ I | 1
— | | | I
I I I | [ I |
I | | | [ | I
NAND Output : : ‘ | : j : :
I | (. | |
I I | I (I I | 1 5
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