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Strictly Gonfidentid (For Internal and Restricted We only)
Senior School Certificate Exam nation

Mar ki ng Sche ne - Physics (Gde 551/ 1)
The marking scheme provides general guidelines toreduce suljectivityinthe marking The answers
giveninthe marki ngsche me are suggested answers. The content isthusindicated. If astudent has gi ven
any other answer, which is different fromthe one giveninthe nmarking schene, but conveys the
meaning correctly, such answers shoul d be given ful wei ghtage.
In value based questions, any other individual response wth suitable justification should also be
accepted evenifthereis noreference tothe text.
Evaluationis to be done as per instructions providedinthe marking schene. It should not be done
accordingtoone s owninterpretation or any ot her consideration Mrkingsche me shoul d be adheredto
and religously fdlowed
If a question has parts, please awardinthe right hand side for each part. Marks awarded for different
part of the question shouldthen be taaled up and witteninthe left hand nargin and cirded
If a question does nat have any parts, narks areto be anardedinthe left hand nargin only.
If a candi date has atte npted an extra question marks obtai nedinthe question atte nptedfirst shoul d be
retained and the a her answer shoul d be scored out.
No marks areto be deducted for t he cumul ati ve effect of an error. The student shoul d be penalized only
once.
Deduct Y2 mark for witing w ong units, nissing units, inthe final answer to nunerical problens.
For mul a can be taken as i mplied fromthe cal cul ations even if na explictly witten.
Inshort answer type question, asking fort wo features/ characteristics/ propertiesif a candidate wites
three features, characteristics / properties or nore, only the correct t wo shoul d be eval uated
Full marks should be awardedtoa candidateif his/ her answer ina numnerical problemis closetothe
val ue g veninthe sche ne.
Inconpliancetothe judgement of the Hon’ble Supreme Court of India, Board has decidedto provide
phot ocopy of the answer book(s) tothe candidates who will apply for it along withthe requisite fee
from2012 examnation Therefore itisall the moreimportant that t he eval uationis done strictly as per
the val ue points giveninthe narking schene sothatthe Board could be in a positionto defend t he
eval uation a any forum
The Exaniner shall also have to certifyinthe answer book t hat t hey have evaluatedt he answer book
striglyin accordance withthe value points givenin the marking schene and correct set of question
paper.
Every Exanminer shall alsoensure that all the answers are eval uated narks carried over tothe title
paper, correctlytaaed and wittenin figures and words.
Inthe past it has been observedthat the followng are the comnon types of errors commtted by t he
Exa m ners

e Leaving answer or part thereof unassessedinan answer scrif.
G ving nore narks for an ans wer than assignedtoit or deviation fromthe narki ng sche rre.
W ong transference of narks fromthe inside pages of the answer book tothe title page.
W ong question wise taaling onthe title page.
W ongtataling of narks of thetwo cd unmms onthe title page.
W ong grand tatal.
Mar ks in words and figures na tallying
W ong transference to narks fromthe answer book toaward list.
Answer narked as correct () but narks not awarded
o Half or part of answer narked correct () andthe rest as wong () but no narks awarded

Any unassessed portion, non carrying over of marks tothe title page or tatalingerror detected by t he
candidate shall danage the prestige of all the personnel engagedinthe eval uation work as also of the
Board Henceinorderto uphol dthe prestige of all concerned, itis againreiteratedt hat t he i nstructi ons
be fdlowed neticul ously and j udici ousl y.
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MARKI NG SCHE ME
SET 5511

Q N Expected Answer / Value Points Marks | Total
Mar ks
1 Substances, which a roomte nperature, retaintheir ferromagnetic property Y+ |1
for along period of ti ne are called per manent nagnets. Anico, cobalt, steel
and ticonal (any one)
2 Spherical . 1 1
3 Heat waves, asthey are transverse/ el ectronagnetic in nature Y+ |1
4 Magnitude of conduction &displace ment currents are zero. 1 1
5. A+6, =2i 1 1
6. (L Jand(2 4 Yo+l |1
7_ 5 41
V10 o, E
R 38
Award ful 1 narkif student calculates current drectly
8 Because the cell has some finiteinternal resistance./ Enf is deter mned when | 1 1
the cell isin open circuit and no currert is drawn.
9' Conditions Yot
Rel ation 1
(a) 1) Ray of light shoul dtravel fromdenser torarer medi um Yo
i) Angle of incidence should be norethanthe critical angle. Yo
1
b u=——
(b) u sini, 1 2
where icisthe critical angle
10.
Staterent of lenz law 1
Enf and j ustification Yo +Y%5
The pad arity of induced enf is suchthat it tends to produce a current which 1
opposes the change in magnetic flux that produced it.
Yes, as the magnetic flux due to vertical component of Farth’s nmagnetic | %2 +% | 2
keeps on changing as the netallicrod falls down.
1L Det er mnation of power 1%
Nat ure Y

Power of convexlens,

Yo
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Power

of concave lens,

Yo

Yo

Power of the conbination P= P, +P, =-1D
Nature: D vergng Y,
12
(i) V&l ue of Shunt Resistance 1
(i1) Gonbi ned resistance 1
R,
(i)  Shunt S=-22 Yy
i—i
_ 0.8x1.0 020 Yo
50-1.0
(i)  Conbi ned resistance of ammeter and shunt
1 1 1
-~ T 1
Rtotal RA S /2
1,1
08 0.2
Roa - 98
5 1
= Rtotal =0.16Q &
13 ) )
(1) Effect on Bightness of the bul b and reason Yo +%
(i)  Effect on vdt neter reading and reason Yo +%
() I ncreases. Yo
As the value of the base current increases, the collector current
will increase proportionately. Yo
(i) I ncreases. Yo
Duetoincreaseincollectar current, voltage drop acrosslanp wll
increase. Yo
14,
(a) Sketch of propagation 1%
(b) Relation Ya

Del hi
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(a)

[ NOTE Accept the alternative choices indicating the correct drections of the
oscillating conponents of Eand §

E
bh=2=c
()BO

1%

Yo

15

ldentification of Xand Y Yo +1%
Function of Xand Y 1+

X IFstage
Y: Amplifier

The carrier frequency is changedto alower frequency by irter nediate
frequency (I F) stage precedi ng the detection
It increases the strength of detected signal

Yo
Y2

Yo
Ya

16.

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

Grcuit dagramof anillum nated phot odi ode:

AN
T

i1 Q"
p-side n-side

¢

Ya
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When the photodiode isillumnated wth radiations (photons) wth energy
(hv) greater thanthe energy gap ( Eg) of t he se mconduct or, then el ectron- hol e
pairs are generated due to the absorption of phat ons.

The junctionfiel dsends the electronsto n-side and holesto p-sideto 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 biasis applied Thus phatodiode can be used as a
phot odetect or to detect optical signals.

OR

| mportart consi derati ons 1
Or der of band gap 1
1 Itis a heavily doped p-n junction
2 The reverse breakdown voltages of LEDs are very low
3. The semconductor used for fabrication of visible LEDs nust
dleast have a band gap of 18eV
( Any two of the above)

Or der of band gapis about 3eVto18eV

Y2

Yot Yo

17.

| nportart factors justifying the need of rmodul ation 1%
O agramshow ng howAM wave is obtai ned 1%

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

3. Mixing up of signals fromdifferent trans mtters

Ya

Ya

Ya

Ya

Ya

Yo

18

(i)Glcuation of paential Vand unknown capacitance C 2
(i) Galcul ation of charae stared O 1
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(M
Q=CV 1

Y2

Ya
Substituingthe val ue of C

Patential V=180V Yo

(i1) Charge stored when voltage isincreased by 120 V
Ya

Yo

OR

(1) Cal cul aion of net electric flux 2
a¢dh  Glculation of charge 1

fidhe magnitude of the el ectricfighg at g |eft face is E= 50 NC!
Thereforefhyy through this face

120 =360 A
=240
= Capacitance C=2 1,

The magnitude of the electricfield a the right face is E= 100 NC*
Therefore flux through this face

Q=2 Y5
=600
Ya
(i) Char ge encl osed by the cylinder 1y
C Ys
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() Qause of release of energy 1
(b) Proof for independence of nuclear density on mass nunber 2

(@) Since the total initial mass of nuclei on the left side of reactionis
greater thanthetatal final mass of nucleus onthe right hand side, this
difference of nass appears as the energy released

A RR A

Y2

Y2

Y2

Yo

20.

(a) Reasons of failure of wave theoryto explain Photoel ectric effect. 1 %
(b) Basic features of Photon picture 1%

(a) Accordingto wave theory

(i) The maxi mum kinetic energy of the enitted electron should be
directly proportional tothe intensity of i nci dent radiations but it is
nat observed experi nentally. Aso maxi mumki netic energy of the
emtted electrons should not depend upon incidert frequency
accordingto wave theory, but itis na so

(i) Hectron emnission should take place at all frequencies of
radations i.e there should not exist the threshol dfrequency. This
fact contradicts experi nental observation

@itfi)  There should be a time lag in photoelectric e mmssion but
according to observati on phot oel ectric e mm ssion is i nstantaneous

(b) Accordingto phatonpicture

(i) Each quantumof radiation has energy hv

Yo

Yo

Yo

Yo
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(i) In photoelectric effect the electrons in the metal absorbs this | %
quantumof energy (hl/)

(i) When this energy exceeds the mni mum energy needed for the y
2

Explanation, howenf is induced 1%

Deri vation of the expression 1%

X X X X

5~ Metallic ring

X X

X X

X X

X X

X X

X X X X 1

As therodisraaed free electronsinthe rod move towards the outer end
due to Lorentz force and get distributed over the ring Thus, the resulting
separation of charges produces as enf across the ends of the rod 1
The magnitude of the enf generated across the length © dr’ of the rod as it
moves a right angletothe nagneticfieldis g ven by

Ya

Yo

Ya
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Det er mi nation of
(i) Dynamc output resistance Yo+ Y
(ii) dc current gain Yo+ Y

(iiliY ac current cain 1+ 1

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

=0.2 mA
fh = — =20 KQ

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

gole_ 36407
l, 30x10°

=120

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

Al
ﬂac_ (A'b j
Fromthe graph  _1.1x18(12 -1@ =4V
L0xFO03 7= 35) mA
[ NOTE Qedit should also be gvento candi date who uses the right
procedure, but considers the val ues slightly dfferent fromthose used above]

Yo

Yo

Yot Y2

Ya

Yo

23

Derivation of expression for tata energy of the electron 2
Energy level dagramfor Bal ner series 1

Yo

Delhi  SETI Page 9 of 19 ANAL Pin Daft 1132013 11:30am




=

=

From(i) and (ii)

Ki netic energy

Potertial energy

Total Energy
TE=KE+ U

(ii)

EnergylLevel Dagram of Bal mer Series

I'1=_

Yo

Y2

Ya

n=6
=5
n=4
o n=3
w2 vV VWV
Balmer 1
‘ series
Lo e e s 1
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wavel engt hs

(a) Relationship bet ween interference pattern and diffraction fromeach slit 1
(b) Gllcuation of separation bet ween the position of first naxi ma of t wo

2

a) In double slit experi nent, the pattern onthe screenis actually a super
position of single slit defraction from each slit and double slit

interference pattern As aresult, there appears a broader diffraction peak | 1
in whichthere occur several fringes of s naller widths due to doubl e slit
interference.
b) DOistance of first secondary nmaxi numfromecentre of the screen
3DA
- 2a 7
Therefore spacing bet ween first secondary naxima on the screen for two
gi ven wavel engths
3D - &
Ax= =— @ -
Sl S
= 35 965007 107 Z
2x2x10 -
45%x6x107
4
=6.75x 10° m Y5
25, — :
P a of variation of current wth angul ar frequency 1
Condition for resonance Yo
Val ue of resistance for sharper resonance Yo
Defintion of Q—factor and its significance YotYs
1
Condition for resonance X = X Y%
Delhi SETI Page 11of 19 HNAL Pint Daft 11/32013 11:30am




Resonance wll be sharper for resistance R

Significance of Qfactor
For large Qfactor, resonance wll be sharper andtherefore circuit will be
mor e sel ecti ve

Y2

Y2

Y2

26.
Four parts 1 mark for each part
a) Because during thunder star mcar would act as anelectrostaticshield |1
b) Dr. Pathak displayed values of safety of human life, hel pful ness,
e npathy and sciertific temper. ( or any aher t wo relevant val ues) Yot Yo
c) Gatefuness, indebtedness ( o any a her relevant val ue) 1
d) Exanple of any si mlar action 1
217.
(8) Ray diagramshow ng i nage for mation 1
Ceri vation of expression for nagnification 2
(b) Dstinction bet ween myopia and hyper netropia 1
Qorrection of defects by dagram 1
67
|« D N
A'
1

Ve gnification of objective
hl

h
Angular nagnification due to eyepiece

L
fO

Total nagnification wheni nage is for med a infinity

Yo

Yo

Delhi SETI Page 12 of 19 ANAL Pint Daft 11/32013 11:30am




nm Yo
Yo
(b)
Myopia Hy per netropi a
1 Dstant object arriving a the eye | 1 Eyelens focuses the incomng
lens get converged a a point infront | light behind retina
of the retina
2 The eye ball is e ongated 2 The eye ball is shortened
3 Person cannat see distant objects | 3 Person cannct see nearby olyects
clearly. dearly.
Yot Yo
(Any two or any o her correct answer)
= F
Yot Yo
My opia can be corrected by Hyper netropia can be corrected by
interposing a concave lens bet ween | irterposing a convex lens bet ween
eye and obj ect eye and obj ect
[Award only half narkif dagrans nat drawn, award ful nark evenif
explanationis nat witten]
OR
(a) Satenent of Huygen’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 t he wavefront isthe source
of a secondary disturbance and the wavelets emanating fromthese poirts 1
spread out inall directions wththe speed of the wave. Acomnmontangentto
all these wavelets, g ves the new position of the wavefront at alater ti ne.
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Verification of Snell’s law

Fromfigure
. _BC _ vt
sini =—— =—+
AC AC
. AE _ vt
sinr=— =—*
AC AC
sini _ vy _
sinr v, #
(B s,

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

Yo

Yo

whi ch take up the frequency of the external agency (light) causing forced | 1
oscillations. The frequency of light e mtted by a charged oscillator equalsits
frequency of oscillation Thus, the frequency of scattered light equals the
frequency of incident light.[ Any ather correct explanation]
(if) No. Energy carried by a wave depends onthe anplitude of the wave, not | 1
on the speed of wave propagation
28,

(@) Working principle of potentiometer 1

Oagram 1

Expression 1

(b) Two possible causes for one sided deflection 1+1
(a) Principle: Wien a constant current flows through a wre of unifor marea of
cross sectionthen patertial dfference bet weentwo points onthe wreis
directly proportional tolength of this section of wire

\V 4
1
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Yo

= = — ]/2

(b) () Whenthe driver cell/ source cell has enf less thanthe enf of the cells | 4
to be conpared
(ii) When the positive end of the potertioneter wreis connectedto
negative ter mnal of the cell whose enf isto be compared/ deter nined | ¢

OR
(a) Satenent of Krchhoff’s rue Yot Yo
Obtai ning the balance conditionin Wieatstone Bidge 2
(b) Glculaion of values of R and R 2

(a)(i) Agebraic sumof the currents entering the junctionis equal tothe sum of
currents leavi ng the junction 1

(ii) The A gebraic sumof the changes in patential around any cl osed | oop
inval ving resistars and cellsis zera 1
[gATern vel y accept the mat he matical for mof the Kirchhoff’s rule]
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Yo

Inloop ADBA Yo
- R +04H,R =0
=>11R =R

Inloop CBDC Yo
bR +0-1;R =0
=> LR =hR

R _Rs Yo

(b r=—"=2 z

R, 40 2 Y

=>R, =12Q Y2

Substituing for R and findingthe value of R
R]_ =8Q 1
2

(a) Derivation of the expressionfor thetorque wth diagram 3
(b) Depiction of the trgectories 2
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(a)
F,
L2, 02
1
F,
1)
The nagnetic field exerts noforce onthetwo ar ns ADand BC of the | oop. &
Force F acts onar m AB directingirntothe pane.
R=1bB
Yo
Force F, acts onar mCD directing out of the plane.
R=1bB=F
Hence thereis atarque onthe loop due toforces F and R 72
a a s
2 2
:IbB%+ IbB% =I(ab) B=1AB where A=abisthe area of the loop
(b)
><| X X b 1
X Xx
x X 1
LI
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Herer;=,

( Sncethe momenta of charged partides are equal and they have equal
charge, therefore they wil describe drcuar trgectaries of sane radi us)

[If the candidate only nentions that they describe circular trgjectories wthout
the dagram, one nark shoul d be awarded]

OR
(a) Execution of SHMof conpass needein magnetic field 2
Derivation of itsti ne period 1
(b) Ending (1) horizontal conponent of earth’s nagnetic field (ii) ange
of dp 1+1

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

Yo

It wll be balanced by the restoringtorque

For snall angle sin@ ~ @
Yo

Inequilibirum the resulting equation of notion

Yo

Yo

Yo
In nagnitude = MBsing
Yo

] ~ =- MBsiné
[If the student just wites that the need e,

(1) When sligrtlﬁ'dM%d fromits stald e position experiences a
tarque due tothe nagnetic field and

(i)  writesthe expression for thistorque,
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Award (1 +1=2) narks ]

(b) (i) Horizontal conponent of Earth’s nagnetic fild=0

(ii) The val e of angle of dip a that place =90° 1
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