o

© o ~N

11

12

13

14,

15

16.

Cel hi

Strictly Gnfidentid (For Internal and Restricted e only)
Senior School ertificate Exa m nation
Varking Sche e - Physics ((Qde 551/ 3)

The marking sche me provides general guidelinestoreduce subjectivityinthe marking The answers given in
the marking sche ne are suggested answers. The content isthus indcated If a student has given any other
answer, whichis different fromt he one gi veninthe markingsche ne, but conveysthe nmeaningcorrectly, such
answers should be g ven ful veightage.
Inval ue based questi ons, any ot her i ndivi dual response wthsuitabl ej ustificati on shoul d al so be accepted even
if thereis noreference tothe text.
Eval uationist o be done as per i nstructions provi dedi nt he mar ki ngsche ne. It shoul d not be done accordingto
one's own interpretation or any ot her consideration Marking schene should be adheredto and relig ously
fdloved
If a question has parts, please awardinthe right handside for each part. Mirks awarded for different part of
the question shoul dthen be tataled up and witteninthe left hand marginand cirded
If a question does nat have any parts, marks areto be anardedinthe left hand nargin only.
If a candidate has attenpted an extra question, narks obtained inthe question attenpted first should be
retained and the a her answer shoul d be scored out.
No marks areto be deducted for the cumul ative effect of an error. The student shoul d be penalized onl'y once.
Deduct Y2 mark for witing w ong units, nissing units, inthe final answer to nunerical problens.
For mula can be taken as i nplied fromthe cal cu ations even if na explicitly witten.
Inshort answer type question, asking fort wo features/ characteristics/ propertiesif a candidate witesthree
feat ures, characteristics/ properties or nore, onlythe correct two shoul d be eval uated
Full marks should be awardedto a candidateif his/ her answer ina nunerical problemis closetothe value
giveninthe schene.
In conpliance to the judgenent of the Hon’ble Suprene Court of India, Board has decided to provide
phot ocopy of t he ans wer book(s) tot he candi dates who will applyfor it along withtherequisitefee from2012
exanmination Therefore itisall the nmorei nportant that the eval uationis done strictly as per t he val ue poi nts
giveninthe narking sche me sothat the Board coul d be ina positionto defend the eval uation a any forum
The Exa niner shall also havet o certifyinthe answer bookt hat t hey have eval uatedt he ans wer book strictly in
accordance wththe val ue points gveninthe narking sche ne and correct set of question paper.
Every Exaniner shall alsoensure that all the answers are eval uated marks carried over tothe title paper,
correctlytaaed and witteninfigures and words.
Inthe past it has been observed that the fdlowng are the comnon types of errors comnitted by the Exaniners

e Leaving answver or part thereof unassessedinan answer scrift.

e @ving nore marks for an answer than assignedtoit or deviationfromthe narking sche ne.

o W ongtransference of narks fromthe inside pages of the answer book tothe title page.

e \Wong question wise taaling onthe title page.

e Wongtaaing of narks of thetwo cdumms onthe title page.

e W ong grandtaal.

e Marksin words and figures nat tallying

e W ongtransference to nmarks fromthe answer book toaward list.

e Answer marked as correct () but narks nat awarded

e Half or part of answer marked correct () andtherest as wong () but no marks awarded
Any unassessed portion non carrying over of narks to the title page or taaling error detected by the
candidate shall damage t he prestige of all the personnel engagedinthe eval uation work as also of t he Board.
Hence in order to uphol dthe prestige of all concerned, itis againreiteratedthatt he instructions be followed
meticul ousl y and j udi ci ously.
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MARKI NG SCHE ME

SET 554 ¥/ 3 ( DELHI)
Q No. | Expected Answer/ Val ue Points Marks | Tota
Mar ks
1 Spherical . 1 1
2 A+6, =2i 1 1
3 Magnitude of conduction &displacement currents are zera 1 1
4. (L Jand(2 9 Yo +%
5. Heat waves, asthey are transverse/electronagnetic in nature Yo +Y%
6.
Val ue of current
= =5A 1 1
7. A and Ga Yot Yo 1
8 Yo
Yo 1
= 70 Q
9
(i) el ue of Shunt Resistance
(ii) Gonbi ned resistance
(i) Shunt Resistance
S _ R, Yo
i i,
_ 06x1
4
= 015Q Yo
(if) Total Resistance
1 _ 1 1
= - + _—
Ry 0.6 0.15
Y
3 Yo 2
Rrota =2—5 Q=012Q
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10

Conditions Y +1%
Rel ation 1

(8 1) Ray of light shoul dtravel fromdenser torarer medi um
i) Angle of incidence shoul d be nore thanthe critical angle.

Yo
Yo

1
b) u=—-
()« sini, 1
where i isthe critical angle
11
(a) Sketch of propagation 1%
(b) Relation Yo
(a)
1%
[NOTE Accept the alternative choices indicating the correct drections of the
oscillating conponents of Eand H
Yo
(e =c
BO
12 .
Idertification of Xand Y Yo +Y5
Function of Xand Y Yo +Y%2
X: IFstage Yo
Y: Amplifier Ya
The carrier frequency is changed to alower frequency by irnter nediate frequency
(1P stage precedi ng the detection Yo
It increases the strength of detected signal Ya
13
Statenent of lenz law 1
Enf and j ustification Yo +Y
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The pd arity of induced enf is suchthat it tends to produce a current whi ch opposes
the change in nagnetic flux that produced it.

Yes, as the magnetic flux due to vertical conponent of Earth’s magnetic keeps on
changing as the netallicrod falls down.

Y +1

14

Grcut dagramand worki ng 1%
Its use to detect the optical signal Yo

Grcuit dagramof anillum nated phat odi ode:

S

@"

When the photodiode isillumnated wth radiaions (phatons) wth energy (hv)
greater thanthe energy gap ( Eg) of the se miconductor, then el ectron-hole pairs are
generated due tothe absorption of phatons.

The junction fiel d sends the el ectrons to n-side and holes to p-side to produce the
enf. Hence current flows through the load when connected

It is easier to observe the change inthe current wth change inthe radiation

intensity, if areverse hiasis applied Thus phatodiode can be used as a
phot odetect or to detect optical signals.

OR

| nportant consi derati ons 1
Or der of band gap 1
1 Itis aheavily doped p-n junction
2. The reverse breakdown voltages of LEDs are verylow
3. The semconductor used for fabrication of visible LEDs nust
dleast have a band gap of L8eV
( Any two of the above)

Or der of band gapis about 3eVto 18eV

Yo

Yo

Yo+ Y2

15

Det er mnation of power 1%
Nat ure Ya

Power of convex lens

Yo
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Power of concave lens

Power of the conbi nation P= P, +P,

Nat ure : Convergd ng

Y2

Yo

Yo

16.

(1) Effect on Bightness of the bul b and reason Yo+ Y
(i)  Effect on vdt neter reading and reason Yo+ Y
(i) I ncreases. Yo
As the value of the base currernt increases, the colector current will
increase proportionatel y. Yo
(i) I ncreases. Yo
Due to increase in collector currert, voltage drop across lanp wll
increase. Yo
17. ) .
Explanation howe nf is induced 1%
Derivation of the expression 1%

X
&~ Metallic ring

X X

X X

X X

X X

X X 2

X X X

Astherodisraated free electronsintherod novetowardsthe outer end dueto | 1

Lorentz force and get distributed over the ring Thus, the resulting separation of

charges produces as enf across the ends of the rod.

The nmagnitude of the enf generated acrossthelengh* dr’ of the rod as it noves

a right angletothe nagnetic fieldis gven by Ya
Yo
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Yo

18

(i) Glcuation of patentiad and unknown capacitance
(if) Gl culation of charge stored

(i) Charge stored

Q= CV
300pC= CxV

Wien patertia is reduced by 100 V
100pC= @ \+100) = CV-100C
100uC= 300uG-100C

=>100C = 300uC - 100puC
=>100C = 200uC

Therefore, capacitance C= 2 pF

Potertia, \m——

(i) Char ge stored when voltage appliedis increased by 100 V
Q =2 uF x (150+100)
=500uC

OR

(1) Cal culaion of net eectric flux
(i) Gl cul ation of charge

(2) The nagnitude of electric field at the left face
E=10NC

~ fluxthrough this face

=10 x20 X104 cos1800

The magnitude of electric field a theright face E=20 NC

~ fluxthrough this face

Y2

Yo

Y2

Y2

Yo

Yo

Ya

Ya

Ya
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Net fl ux through the cylinder

(i) Charge end osedinthe cyli nder

=17.7x 1014

Y2

Y2

Y2

19

() Two distinguishing characteristic feat ures 1
(b) Calculation of separation bet weenthe positions of first nmaxi ma of t wo

wavel engt hs 2

)

O fraction Interference
1 Wdth of principal naxima 1 W dth of al fringes is same
istwcethe wdth of aher
fringes
2 Intensity goes on 2 Al fringes are of sane
decreasing as order of the intensity
diffracti on bands i ncreases

(Accept any ather distinguishing feat ure)

(b) Distance of first secondary maxi numfromcentre maxi na

Therefore spaci ng bet ween first secondary naxi ma onthe screen for t wo wave
lengt hs

=162 X
=016 mm

Y2

Y2

Yo

Ya

20.

| mportart factors justifying the need of nodulation 1%
O agramshow ng, howAM wave is obtai ned 1Y%

1 Practical Sze of the antenna or aerial
2 Hfective power radiated by an antenna

3. MIxing up of signals fromdifferert trans mtters

Yo

Yo

Yo

Delhi set 111 HNAL print Draft Page No. 7 11" March, 2013

11am




Yo

Yo

Yo

21

(a) Cause of release of energy 1
(b) Plat of patertial energy and separation 1
Mar ki ng of reg ons Yot Yo
(@) Sincethetaa binding energy of nuclei on the left side of reactionis not 1
the sane as thetaotal binding energy of nucleus onthe right hand side, this
difference of bindi ng energy appears as the energy rel eased
()
Z
2
&
)
2 10
3
S|
=
3 —
(sl / 1
2 3
r (fm}
For separation (1) <0 8 fer m 1
Force is repul sive
For r>0.8 fer m force wll be attractive 1
22
(a) Reasons of failure of wave theoryto explain Photoel ectric effect. 1 %2
(b) Basic features of Photonpicture 1%
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(a) Accordingto wave theory

) The maxi mumki netic energy of the e mtted el ectron shoul d be directly
proportional totheintensity of i ncident radiations but it is not observed
experi nentally. Aso nmaxi mum ki netic energy of t he e mtted el ectrons
shoul d not depend upon incident frequency accordngto wave theory,

but itis nat so

(i1) H ectron e mmi ssion shoul dtake place at all frequencies of radiationsi.e.
there should nat exist the threshold frequency. This fact contradicts

experi nental observation

(iti)  There should be ati ne lagin photoel ectric e mm ssion but accordingto

obser vati on phot oel ectric emmission is i nstantaneous

(b) Accordingto phatonpicture

(i) Each quantumof radi ation has energy hyv

(i)  Inphotoelectriceffect the electronsinthe nmetal absorbsthis quantumof

energy (hv)

(iii)  Whenthis energy exceeds the mni numenergy needed for the electron

Yo

Yo

Yo

Yo

Yo

Yo

23

Det er m nati on of

(1) Dynamc output resistance
(if) dc current gain

(ili) accurrent gain

Yo+
Yo+
Yy + 1y

(1) Dynamc output resistance
. (AVCEJ
Ale )1,

=0.2 mA
fh = — =20 KQ

(2) dc current gain a 10V I.=36 mA

Yo

Yo
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3.6x10°°
30x10°°

p=te_ =120
Ib

(3 accurrent gain
Al, =40 pA—30 pA = 10 pA
Al, =47 mMA-36 mMA=11mA

Al
ﬂac_ [A'b ]
:1.1x10’3

=110
10x10°°
[NOTE Qedit should also be gvento candi date who uses the right procedure,
but considers the val ues slightly dfferent fromthose used above]

L+ 1

Yo

Yo

24,

P ot of variation of current wth angul ar frequency 1
Condition for resonance Yo
Val ue of resistance for sharper resonance Yo
Definition of Q—factor and its si gnificance Yot

Condition for resonance X = X

Resonance wll be sharper for resistance R

Significance of Qfactor

For large Qfactor, resonance wll be sharper and t herefore circuit wll be nore

sel ective

Yo

Yo

Yo

Yo

Delhi set Il ANAL prirt Draft Page Nb. 10 11" March, 2013

11am




25,

(a) Derivation of the expression for tata energy
(b) Significance of negative sign
(c) Energy level dagramof Paschen series

1%
Yo

(a)

From(i) and (ii)

Ki netic energy

PBMYi aI:englBOhr, s second post ul ate)

=
Total Energy
TE=KE+ U
=

(b) Negative signindicates syste mis bound.
KE =-

(ii)

Y2

Y2

Yo

Ya
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(©) Energy level dagram df Paschen series
t=
Ve,
=2
=3
— —
Paschen
series 1
26.
Four parts 1 mark for each part
a) Because duringthunder stor mcar woul d act as anelectrostatic shield 1
b) Dr. Pathak dsplayed values of safety of hunan life, hel pful ness, enpathy
and sdentifictenper. ( or any aher t wo relevant val ues) Yot Yo
c) Gratefulness, indebtedness ( o any a her relevant val ue) 1
1
d) Exanple of any si mlar action
27.
(a) Derivation of the expression for the torque wth dagram 3
(b) Cepiction of the trgject ories 2
¥,
t—"—n—H—"ﬂ
F. 1
1)
(a)
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The nmagnetic field exerts noforce onthetwo arng ADand BC of the | oop. Yo

Force R acts onarm AB directingirntothe plane.
R=1bB

Yo

Force R, acts onar mCDdirecting out of the plane.
R=1bB=F

Hence thereis atarque onthe loop duetoforces F and R, Yo
a a

2 2

Yo
:IbB%+ IbB% =l(ab) B=1AB where A=abisthe area of the loop

(b)

PR

Hereri=r;

( Since the monmenta of charged partides are equal and they have equal charge,
therefore they wil describe circuar trgjectories of sane radi us)

[If the candidate only mentions that they describe circuar trajectories wthout the
diagram, one nark should be awarded]

OR

(a) BExecution of SHMof conpass needein magnetic field 2

Derivation of itsti ne period 1

(b) Finding (i) horizontal conponent of earth’s nagnetic field (ii) ange of dip
1+1

(a) Torque acting onthe compass need e suspended freelyina unifor m
magnetic field

Yo

It wll be balanced by the restaringtorque

For snall angle sind ~ @ Ya
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Inequilibirum the resulting equation of notion

[If the student just wites that the neede,

(1) When slightly disturbed fromits stable position experiences ataorque
due tothe nmagneticfield and

(i)  witesthe expression for thistorque,
Award (1 +1=2) narks ]
__d?60 _ (MB
= =
o dt? E|ar , . B
(b él)gbrlzontal conponent o s nmagnetic field=0

as —— Hence its notionis si nple hay nonic
@y’ The val ue of angle of dipat that place =90

Yo

Yo

Yo

Yo

28,

() Ray dagramshow ng i nage for nation
Ceri vation of expression for nmagnification

(b) Dstinction bet ween myopia and hyper netropia
Qorrection of defects by dagram

PR N R

St k—ﬁé\
A B l'll . \ Eyepiece
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Magnification of objective
L

h™ f, 7

Angular magnification due to eyepiece

Y

Total magnification when i nage is for ned at infinity

mMmm M Yo

Yo

(b)
Myopia Hyper netropia
1 Dstart object arriving @ the eye | 1 Byelens focuses the incomng
lens get converged at a point infront | light behind retina

of the retina

2. The eye hall is d ongated 2. The eye hall is shortened

3 Person cannat see distant objects | 3 Person cannot see nearby ol ects Yot Yo
clearly. dearly.

(Any two or any a her correct ans wer)

r’@ =
P
Yot Yo
Myopia can be corrected by Hyper netropia can be corrected by
i rterposi ng a concave lens bet ween | interposing a convex lens bet ween
eye and ol ect eye and obj ect
[Award only half markif dagrans nat drawn, award ful nark even if explanation
is na witten|
OR
(a) Satenent of Hiygen’s principle 1
Dagram 1
Verification of Snell’s law 1
(b) Explanation of (i) and (ii) 1+1
() Accordingto Huygens principe each point of the wavefront isthe source of a
secondary disturbance and t he wavel ets e manating fromt hese points spread out in
all directions withthe speed of the wave. Acommon tangent to all these wavelets,
gi ves the new position of the wavefront a alater ti ne. 1
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Verification of Snell’s law

Fromfigure
.. _BC _ vt
sini =— =——
AC AC
: AE _ vt
sinr=— =—
AC AC
sini _ v, _
sinr v, #
() s,

(i) Reflection and refraction arise through irteraction of incidert light
withthe atomc constituents of natter. Aons may be viewed as oscillators, which

Yo

Yo

take upthe frequency of the external agency (light) causi ngforced oscillations. The | 1
frequency of light emtted by a charged oscillaor equals its frequency of
oscillation Thus, the frequency of scattered light equals the frequency of i nci dent
light.[ Any ather correct expl anation]
(il) No. Energy carried by a wave depends onthe anplitude of the wave, not onthe |1
speed of wave propagation.
29- - - - -
() Working principle of patentioneter 1
D agram 1
Expression 1
(b) Two possikle causes for one sided deflection 1+1
(a) Principle: Wen a constant currert flows through a wre of unifor marea of
cross sectionthen patential dfference bet weentwo points onthe wreis drectly
proportional tolengt h of this section of wre.
Vo €
1
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Yo

Yo

™
N
N

(b) (i) Wien the driver cell/ source cell has enf less thanthe enf of the cellsto be
conpared
(if) When the positive end of the potertioneter wreis connectedto negative 1
ter mnal of the cell whose enf isto be conpared/ deter mned

OR
(a) Satenent of Krchhoff’s rue Yot Yo
Obtai ning the bal ance conditionin Wheatstone Bridge 2
(b) Gilculaion of values of R and R 2
(a)(i) Agebraic sumof the currents ertering the junctionis equal tothe sum of 1,

currents leaving the junction
(i) The Agebraic sumof the changes in potential around any closed loopinvolving |,

resistars,and cells is zero.
A'erna{‘ivelyaccerx the mathe matical for mof the Krchhoff’s rule]

Yo

Inloop ADBA
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-h R +0H,R =0
=nhR =R

Inloop CBDC
bR +0-11R =0
=>hLR =R
Rl_R3

R, R,

=>

(b)&:ﬂzé
R, 60 3

R,+10 _60 _3
R, 40 2

Substituing for R and findingthe val ue of R
R1 =8Q

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Celhi set 11 ANAL print Draft

Page No. 18

11" March 2013

11am




