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All questions are compulsory.

There are 30 questions in total. Question Nos. 1 to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 18 carry two marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

One of the questions carrying three marks weightage is value based question.

There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all three questions of five
marks each weightage. You have to attempt only one of the choices in such
questions.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may use the following values of physical constants wherever necessary :
c=3x108 m/s

h=6.63 x 10734 Js

e=16x1019C

p,=4nx 107 T mA™!

4 =9 x 10° Nm?2 C2
e

(V)

m,=9.1x 1031 kg



1. Tordl AT ot AR Tretshar i UEmT SR 39 S.1. A fafan | 1

Define the term ‘electrical conductivity’ of a metallic wire. Write its S.1. unit.

2. Tt g @ (Faet) 1 50 v frefa fopar € 1
C(t) = 5 sin(10mt) volt
HIT WG FGr1el ST AR ol T € | Hige  Yaehich A BT |

I 3

2 —
m(t) See o

1 2 (s

The carrier wave is represented by
C(t) = 5 sin(10mt) volt

A modulating signal is a square wave as shown. Determine modulation index.

S

2 r—
m(t) in volt T >
2 tin second
3. % ¥ A9 % | Si ol uiaiyendr o foeror gutEe | 1

Show variation of resistivity of Si with temperature in a graph.

4. TrHl SO 19 it el GHAE U % W W W@ AT € | 39 YA % o W HgivH 9
20 cm U W T fondlt fegfena fonar ot wfafornar <ot fovar < wurlt € 1 & =1 wisew O /0
T 1

A convex lens is placed in contact with a plane mirror. A point object at a distance of
20 cm on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

5. “iepdt wit 3mawr forarg o ferg, ot famg @ vor e, wafove g fae@ &9 & sifrenaad
BT € 1 T H &I I I | 1

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.
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Write the expression, in a vector form, for the Lorentz magnetic force F due to a

. - » —) . 3 _) . » .
charge moving with velocity V in a magnetic field B. What is the direction of the
magnetic force ?

A fordll ST ORI st NG AT T ® | <X gRT it 3Tadd @i gy
3 T9eH H feAfEy |

The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X’ and write its function.

Information : Transmitter Receiver

Source | T TTTTTTTTTTTTTTEETTT
Message Message
Signal Signal

Ww%ﬁrﬁmﬁqﬁ@uﬁaﬁrwwﬁaw% o €7 W QU SO Q@ 1t
R FRTE ST & | 3 @ S 7 T SRal W 9ge g iR /i 2

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

JUT AR el afwer & ac B & W SofeeH § Fuiier <C°, aRad! wieRis® ‘R’ a9 B
s ‘B’ GAINTT € | o9 O WS % 9 Serdl € | 4G (i) WikiEs R S THH W@,
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A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows wita some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same
capacitance ?

10. 2 cm oHaTs % Ferelt Sege fyya ot o9 Tt wepem fagra & ¥ 39 weR v s ¢ i frga
T 3T ST W 60° BT HIVT SHIT, 7 I8 5ya 8\/3 Nm o sicT e[l Sl SN Hell € | A
39 fogd W 3av + 4 nC &, o 39! feafast o uftwfera wifsg | 2

An electric dipole of length 2 cm, when placed with its axis making an angle of 60°

with a uniform electric field, experiences a torque of 8\/§ Nm. Calculate the potential
energy of the dipole, if it has a charge of £ 4 nC.

11. < g w©El § § A’ S s grasiied U6 8 $9 I §, S6lE ‘B’ % T 9
FHE | ‘A’ 31X ‘B’ UG S Wi TEHT | T UK W g At SATesh g steEr
RO 7 2

Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than
unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative ?

12. WrEFAieE o1 O g fdfiae | 980 9 Seaie ST i 30 a9 &1 SuaT STafyr won
H 32T o7 & felt aid A H fop ysR fpar s 2 ' 2

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

13. a disE & TH Bt & forw A a0y & fodl wehavlt weT Hia & safaetor Yes & auw
Rt & 3 o1 w0 ) P 2w e g % e e < el e
IS et e § | T BT | ' 2
For a single slit of width “a”, the first minimum of the interference pattern of a

A
monochromatic light of wavelength A occurs at an angle of a At the same angle of

A

2 e egeta maximum for two narrow slits separated by a distance “a”. Explain.
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At
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Ao—

Be X

Write the truth table for the combination of the gates shown. Name the gates used.

- . }
. S
R
, Y’ Y

B

OR
Identify the logic gates marked ‘P’ and ‘Q’ in the given circuit. Write the truth table

for the combination.
A o——
P p b
Be X

15. frd e 3K fredt Oom %0 ) wHH foava @ @i e & 13 A 3 9 () e
TEE, de- TR TORES 1 7 e g, 3 (i) Rbwent et St 7 @R 2 31O ST W
HRYT Wled g HiT |

A proton and an alpha particle are accelerated through the same potential. Which one
of the two has (i) greater value of de-Broglie wavelength associated with it and (ii) less
kinetic energy. Give reasons to justify your answer.

16, Torelt wehgEr ferege €3 1 E = 2 x 10% 1 N/C ST SR 62 TRIT € | 3 & % S ol Bl
T BT S 20 cm H&T & 1 % H IRe A SR ¥, R T y-z 76 & =i ¢ | A
T x-3181 | 30° I 0T ST, A T &7 ORA T TSR 1 HH F BT 2

Given a uniform electric field E =2x 1031 N/C, find the flux of this field through a
square of side 20 cm, whose plane is parallel to the y-z plane. What would be the flux
through the same square, if the plane makes an angle of 30° with the x-axis ?

55/1/2 6



17. T Frm fefa | ey o same st fe 3 fram e s = € | 2
State Kirchhoff’s rules. Explain briefly how these rules are justified.

18. (i) Frell ST ERT 6.0 x 1014 Hz gt w1 Thavil semeT e fofam 7 & | SeioTa v
F A 2.0 x 1073 W ¥ 1 9id 5R1 siigad ufd Yvs St WSl Hl G H
HTHAT Y |

(i) Tt R o e QR g o stk o @t diear SR were e URn % S
foraror =it g aren W G | 2
(i) Monochromatic light of frequency 6.0 x 10!% Hz is produced by a laser. The

power emitted is 2.0 x 10~ W. Estimate the number of photons emitted per

second on an average by the source.

(i) Draw a plot showing the variation of pt otoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

19. (a) “GHIHe &Y § oFeR H g¢ LR &1 uRwela e fafay |
(b) WO AR F 3 R R faeedh dieEs S, @ S, fat H ST AR whgm
& I forge & | i wrl e < st Wenes S ¥ ek @ Tt B T wafed
el &, St Tl e S, ¥ waivT & e e T ary 7 fadia i # vefed
Bt fR A § ST T ¥ 1 3 o i T o wel @ e ny @ n, €, W ()
3787 UT i T (if) Wt P & et et g W et e 8 w6t aimn i
T S Wit | 3
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21.
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(a) State Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,

through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the
magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (ii) outside the combined system.

n, turns

T A9 I NHE BRE W IHaR H % T frdlt 12.9 eV % getareiq gt ol 3uaiT e
T | BTRgIS WA R STl W e St e 2

IR AU & B W T S A % Tgel I i qTeed URehietd SHitT |

A 129 eV beam of electrons is used to bombard gaseous hydrogen at room
temperature. Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelength of the first member of Paschen series and first member of
Balmer series. ‘

(a) Wﬁwwﬁmﬁﬁnwwuﬁ%ﬁwgﬁwwmﬁ%h
it weprer foRvuT g Eitaw |

(b) Tordt Her Qe SR SEa= Pt @Y 20 § | AT R S SAFEH 5§ | W
e ® ot Ty oy W wiwhaa e ™ ¥ | sifigyae o AR & o @
Wa T 14 om ¥ | 9% W Tggar % AT Iedad T 20 cm @ At AgYEE SR
ARt BT W URSed T | .




(a) Draw a labelled ray diagram showing the formation of a final image by a
compound microscope at least distance of distinct vision. -

(b) The total magnification produced by a compound microscope is 20. The
magnification produced by the eye piece is 5. The microscope is focussed on a
certain object. The distance between the objective and eyepiece is observed to be
14 cm. If least distance of distinct vision is 20 ¢m, calculate the focal length of
the objective and the eye piece.

22, fAfafEd & ST 3
(a) oA A Tl % AW fefay e swEn $o fHfvaa seR % FRl % IuER
H e foman st € 1 gt mata-ww fafew |
(b) W%ﬁéwuﬁﬁﬁwnﬁaaﬁwﬁﬁm%ﬁmm@%l
?
(c) el g W Sl Sega-grareia vl gRT SrARe WA ht HIAT SgeT HH FT Biet § 2
Answer the following :

(8 Name the em waves which are used for the treatment of certain forms of cancer.
Write their frequency range.

(b) Thin ozone layer on top of stratosphere is crucial for human survival. Why ?

(¢) Why is the amount of the momentum transferred by the em waves incident on
the surface so small ?

23. et XII %! ST, GHIAT 1 579 I8 A a7l for ST fuarsit 310 wenr &t o i ol aiemger
FHI Sl RRIT T 3 B GIoHT T © ¢, A ST 3 foiy fear | 39 eue aran-far @t
Tz fovary femm &1 sRus T fR e o7 QT o W ST et Tehe SeaT it 3R

Sr=INTeaT 38 ATT-fUeT SHY Tend & e 3
(1) ﬁmﬁm@amﬁiﬁﬁmﬁmﬁmﬁwwvﬁqﬁmw%m
faeraes 5y TR 8 gt § 2

(2) U AR B Fior ol foiy ek G A o e ot wefen o 2
(3) 20 m Sur & forelt T g fepe wite o fereget et o e i ST W @,
AT JTheT BT | (Jealt i Brsar = 6400 km)

When Sunita, a class XII student, came to know that her parents are planning to rent
out the top floor of their house to a mobile company she protested. She tried hard to
convince her parents that this move would be a health hazard.

Ultimately her parents agreed :

(1) In what way can the setting up of transmission tower by a mobile company in a
residential colony prove to be injurious to health ?

(2) By objecting to this move of her parents, what value-did Sunita display ?

(3) Estimate the range of e.m. waves which can be transmitted by an antenna of
height 20 m. (Given radius of the earth = 6400 km)

55/1/2 9 [P.T.O.



24. et MY % 1.0 m o 91 &1 ARy 12 Q ¥ | 9 Suieed o et 5 V # Sl iR
5 Q ¥ wiuw ¥ S € | S® Wi ¥ @) emf FuiRa wINT St 60 cm W He
g A FaT e |

25.

26.
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A potentiometer wire of length 1.0 m has a resistance of 15 Q. It is connected toa 5 V

battery in series with a resistance of 5 Q. Determine the emf of the primary cell which

gives a balance point at 60 cm.

(a)

(b)

(2)

(b)

(2)

(b)

(@)

(b)

Yeaifred graar & Fram % o =, N = N, e M = i |

() i w0 F 2 Na ¥ SieT (B*) 8T T 9RHT B SR HINT | T &9 H g
Tifeia ufshar &1 Seoig ot I |

(i) o9 &R ¥ TwE S A 5 Na T THEE § Srear qaei ?
Deduce the expression, N=N| eM _for the law of radioactive decay.

(i) Write symbolically the process expressing the B decay of flzNa. Also

write the basic nuclear process underlying this decay.

(ii) Is the nucleus formed in the decay of the nucleus ﬁNa, an isotope or isobar ?

% HaRd B A Jraae T % e 3T % SR W § | SugE ARG H
TERIAT & THHT WA 91 SRIRT | ST ST ok e a1l -8l ¢ |

A e Rt srader gdur & Wradl g8 s e e anT feer sTaReen uer |
& Taar man ¥ 1 Te Tt o & ufafera oX om W U9 ¢ SARe i |

A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

is not uniform.

Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?
Explain.

10



27. (a)

(b

(2)

(b)

(a)

(b)

(a)

(b)

55/172

ot smafed garT uigem Guilia | ufq s onaaq veifia S & fee =i ara
HifAT |

TRl TR ufgen Y F iR @ S M AME § | 9<% s@asR @ abceda
F e ot smmawT q ot i A W e e R A ST | 3

+ 4+ + + + + +

b

a

A 4

I A 4

d < c

Tl e uirent e Foraent uigent o1 Sa%er A T WigehTatl & s g d €, i
I & foie =it Fea= it |

R, @ R, et & 3 strafra wiet amerst ot <1 fopdt =t ar gRT St fbar
ST 7, @ A FHHA: q, T g, A I F A & | 7 =owhl Bt el & o J
FF TR A =l BT U A B |

Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.

The electric field inside a parallel plate capacitor is E. Find the amount of work -
done in moving a charge q over a closed rectangular loopabcda.

+ + + 4+ + + +

b

a

A\ 4

a Y

d < c

OR

Derive the expression for the capacitance of a parallel plate capacitor having
plate area A and plate separation d.

Two charged spherical conductors of radii R, and R, when connected by a
conducting wire acquire charges q, and q, respectively. Find the ratio of their
surface charge densities in terms of thei: radii.

11 [P.T.O.



28. (a) fopult O¥ wXer v (3T fRAThetTT) &1 9l Sifve Sit a8 gemer € T fordlt poeet o
IRa Ted I 1 (emf) I Yol T T THR &t ¢ 76 9 T ¥R 4= i A
VAT el § ST S ST B et ThT T | qRaEc ol forig &Y |

(b) Tl IR Frgepr @i L €, @ waited arT | =R gty @t @ & | Fafarea
fererott =t g % forw s wite

() TEHA FTR R URT & S

(i) uRd emf R dU/dt & s

(iii) wfaa g fefas S i g/ & &=
HATAT

(a) Tl fogel & 9l A g¢ FRdt ac ST &1 o NG Wi | 396 HRESR
g 1 98T 4 Seoig s | Tt Tl o | guiH e aret Rt o ()
EURUSIEG]

() T AR, T
(i) WAl emf 3R THY % i faeror @i 39 & faw umw @it |
(b) ac WE % QY Wi AfeTehT B IUENT W ek FUSHT hi SRl I Bhelt & ?

(@ Describe a simple experiment (or activity) to show that the polarity of emf
induced in a coil is always such that it tends to produce a current which opposes

the change of magnetic flux that produces it.

(b) The current flowing through an inductor of self inductance L is continuously

increasing. Plot a graph showing the variation of

(i) Magnetic flux versus the current

(ii)) Induced emf versus dl/dt

(iii) Magnetic potential energy stored versus the current.

OR

55/1/2 12



(@) Draw a schematic sketch of an ac generator describing its basic elements. State

briefly its working principle. Show a plot of variation of
(i) Magnetic flux and |

(ii) Alternating emf versus time generated by a loop of wire rotating in a

magnetic field.

(b) Why is choke coil needed in the use of fluorescent tubes with ac mains ?

29. (a) p-n G I A QT AEATST B 98T W Stoi@ HIMT SR THE! S W T |
e ST foF gl & o fai few TR BT R

(b) IEvEH TRUY NG Hl WeFd ¥ T8 I fop fevddt p-n Wiy & fow

() SwfRRes g
(i) v sEE A V-1 it fF Ter T e s € o 5
faseetor 4 51 erfiremefirest 1 SuAi few weR T ST € 2

Far
(@) Tondit STt & o EUel % S S Wi R ARA-TR & TR W fanig ik |
(b) Tt gifsTeex =t o TohR STafie sheay |isha o § T S € 2

(c) oNava® URUY NG H el ¥ qui Hiwe 6 CE fa=md o IS n-p-n vy,
o TR fopalt ot ar ashig Frrawit aieedt &1 e AT € 1 ac ¥R e % folg
fafEw |

(a) State briefly the processes involved in the formation of p-n junction explaining

clearly how the depletion region is formed.

(b) Using the necessary circuit diagrams, show how the V-I characteristics of a

p-n junction are obtained in

(1) Forward biasing

(ii)) Reverse biasing

How are these characteristics made use of in rectification ?

OR

55/1/2 13 [P.T.O.
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(2)

(b)
(©)

(@)

(b)

(@)

(b)

(a)

Differentiate between three segments of a transistor on the basis of their size and
level of doping.

How is a transistor biased to be in active state ?

With the help of necessary circuit diagram, describe briefly how n-p-n transistor
in CE configuration amplifies a small sinusoidal input voltage. Write the

expression for the ac current gain.

@) ‘ﬁwﬁﬁmﬁwmﬁmaﬁwﬂﬁwﬁwnﬁrw
THROT JINTT |

(i) o FeTEEE T Hdl W ST VoI T8 R Welis S AW a 7l g o
¥, et forrg WX areARITUT heell & 1 AfE 3 A S HROT AT y, = a cos ot T
y2=acos(cot+¢),?1ﬁ¢§’lﬁav‘iﬁﬂw§,ﬁ,ﬁ}fgﬁﬁi’wmm
% foT st wret =i |

I & Tl wa, R A, Tt & Ushaull wehreT ST SUART foRa TR €, 6 U % feRel
fomg, Fore oX TR A €, BTt Y eiterar K o § | fet g oX iRt W v A3
&, USRI I ISkl AT T |

HAgar

UG NG ! FeRdl § 9% $9 i e o wwar ¥ snyfaa v T
TeRTES ¥ TRA WX yfad & STar ¥ ?

FE anyfad v T fopdlt Sie-a1g SRRIgS W i § | SUE FROT ARG
AT ¥ 9% S1iE fF 39 Sy 9 wafad e, af = tan i © A O g
B 2, AT 1 i T A1 W HeAIh T iy T HIE |

(i) ‘Two independent monochromatic sources of light cannot produce a

sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “®”, emanating from
two coherent light sources superpose at a point. If the displacements due to

these waves is given by y, = a cos ot and y, = a cos(ot + ¢) where ¢ is the

phase difference between the two, obtain the expression for the resultant
intensity at the point. '
14
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(b)

(a)

(b)

In Young’s double slit experiment, using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K

units. Find out the intensity of light at a point where path difference is A/3.
OR

How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when p = tan iy, where p is the refractive index of glass with respect to air and ig

is the Brewster’s angle.

15
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16.

Strictly Confidential (For Internal and Restricted Use only)
Senior School Certificate Examination

Marking Scheme - Physics (Code 55/1/2)
The marking scheme provides general guidelines to reduce subjectivity in the marking. The answers given
in the marking scheme are suggested answers. The content is thus indicated. If a student has given any other
answer, which is different from the one given in the marking scheme, but conveys the meaning correctly,
such answers should be given full weightage.
In value based questions, any other individual response with suitable justification should also be accepted
even if there is no reference to the text.
Evaluation is to be done as per instructions provided in the marking scheme. It should not be done according
to one's own interpretation or any other consideration. Marking scheme should be adhered to and religiously
followed.
If a question has parts, please award in the right hand side for each part. Marks awarded for different part of
the question should then be totaled up and written in the left hand margin and circled.
If a question does not have any parts, marks are to be awarded in the left hand margin only.
If a candidate has attempted an extra question, marks obtained in the question attempted first should be
retained and the other answer should be scored out.
No marks are to be deducted for the cumulative effect of an error. The student should be penalized only
once.
Deduct % mark for writing wrong units, missing units, in the final answer to numerical problems.
Formula can be taken as implied from the calculations even if not explicitly written.

. In short answer type question, asking for two features / characteristics / properties if a candidate writes three

features, characteristics / properties or more, only the correct two should be evaluated.
Full marks should be awarded to a candidate if his / her answer in a numerical problem is close to the value
given in the scheme.
In compliance to the judgement of the Hon’ble Supreme Court of India, Board has decided to provide
photocopy of the answer book(s) to the candidates who will apply for it along with the requisite fee from
2012 examination. Therefore, it is all the more important that the evaluation is done strictly as per the value
points given in the marking scheme so that the Board could be in a position to defend the evaluation at any
forum.
The Examiner shall also have to certify in the answer book that they have evaluated the answer book strictly
in accordance with the value points given in the marking scheme and correct set of question paper.
Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title paper,
correctly totaled and written in figures and words.
In the past it has been observed that the following are the common types of errors committed by the
Examiners

e Leaving answer or part thereof unassessed in an answer script.
Giving more marks for an answer than assigned to it or deviation from the marking scheme.
Wrong transference of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.
Wrong totaling of marks of the two columns on the title page.
Wrong grand total.
Marks in words and figures not tallying.
Wrong transference to marks from the answer book to award list.

e Answer marked as correct (V) but marks not awarded.

e Half or part of answer marked correct (V) and the rest as wrong (x) but no marks awarded.
Any unassessed portion, non carrying over of marks to the title page or totaling error detected by the
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the Board.
Hence in order to uphold the prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.



MARKING SCHEME
SET 55/1/2 (DELHI)

Q.No. | Expected Answer/Value Points Marks | Total
Marks
1. Electrical conductivity is defined as current density per unit electric field Ya
(Alternatively , Reciprocal of resistivity)
SI Unit : ohm™m™ (any other correct SI unit) Y 1
2. Modulation index === 72
c
=2 _04 Vs 1
5
3.
P
= 1 1
4. 20cm 1 1
5. If Electric field is not normal, it will have non-zero component along the surface. In
that case, work would be done in moving a charge on an equipotential surface. 1
1
6.
F= q(v’ x §) 2
Perpendicular to the plane formed by wand B/F L ¥ and F L B 1 1
[Note: Give full credit for writing the expression.] 2
7. X: Channel Yo
It connects the Transmitter to the Receiver Yo 1
8. Glass. Yo
In glass there is no effect of electromagnetic induction, due to presence of Earth’s
magnetic field, unlike in the case of metallic ball. Yo 1
9.
Effect on glow of bulb in Part (i) 1
Part (ii) 1
Q) Reactance of the capacitor will decrease, resulting in increase of the current 1
in the circuit. Therefore the bulb will glow brighter.
(i) Increased resistance will decrease the current in the circuit, which will
decrease glow of the bulb. 1
[Note : Do not deduct any mark for not giving the reasons] 2
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10.

Calculation of Potential energy of the dipole 2
T = pEsin®
8v3 = p Esin60° = pE x L
=>pE =16

Potential energy, U = -pE cos 6

=-16 x cos 60° = -8J

Yo

Yo

Yo

Yo

11.
Identification of magnetic material Yo+ Yo
Susceptibility Y2+ Y

A: Paramagnetic Yo

B: Diamagnetic Yo

Susceptibility

For A: positive Yo

For B: negative Yo
12. ) e

Underlying principle 1
Brief working 1

It makes use of the principle that the energy of the charged particles / ions can be

made to increase in presence of crossed Electric and magnetic fields. 1

A normal Magnetic field acts on the charged particle and makes them move in a

circular path .While moving from one dee to another; particle is acted upon by the

alternating electric field, and is accelerated by this field, which increases the energy

of the particle. 1
13. : .

Explanation of the given statement 1+1

In the first case, the overlapping of the contributions of the wavelets from two

halves of a single slit produces a minimum because corresponding wavelets from

two halves have a path difference of%. L

In the second case, the overlapping of the wavefronts from the two slits produces

first maximum because these wavefronts have the path difference of A. .
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(Alternatively, if a student writes the conditions given below, give full credit.)

Condition for first minimum in single slit diffraction is,0 = A/a,

Whereas in case of two narrow slits separated by distance a, first maximum occurs
atangle 6 = 1/a

[Note: Award 1 mark even if the candidate attempts this question partly.]

14.

Truth Table 1
Names of gates used Yo+ Yo
Truth Table
Input Output
A B Y’ Y
0 0 0 0
0 1 1 0
1 0 1 1 1
1 1 1 1
Gate R: OR Gate i/z
S: AND Gate /2
OR
Identification 1
Truth Table 1
P: NAND Gate ZZ
Q: OR Gate 2
Truth Table
Input Output
A B X
0 0 1 1
1 0 1
0 1 1
1 1 1
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15.

Part (a) and its reason Yo+ Y
Part (b) and its reason Yo + Y

(a) Proton
h
2mqV
as mass of proton < mass of « particle and q«= 2Qp
=, > A for the same accelerating potential.

(b) Alpha particle

K.EE.=qV
We have q,< G4

=~ (For same accelerating potential)Kinetic energy of proton < KE of « particle

Yo

Yo

Yo

Yo

16.

Finding flux in the two cases 1+1

¢ = EA cos@

=2x%x10% x4 x 1072 cos0°
=80 NC~1m?

¢ =2x10% x4x107% cos60°
= 40NC~Im?

Yo

Yo

Yo
Yo

17.

Statements of two Laws Yo+
Justification 1+ 1

Junction rule: At any junction, the sum of the currents entering the junction is
equal to the sum of currents leaving the junction.

Alternatively, > i=0

Justification : Conservation of charge

Loop rule: The Algebraic sum of changes in the potential around any closed loop
involving resistors and cells in the loop is zero.

Alternatively, > AV =0 , where A V is the changes in potential

Justification : Conservation of energy

Yo

Yo

Yo

Yo
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18.

(a) Estimation of no. of photons per second 1
(b) Plot showing the variation 1

(@) Power = nhv, where n = no. of photons per second
20x10%=n x 6.6 X 1073* x 6 x 1014

2.0x1073
6.6 X10~34x6x1014

=0.050 x 10'7 = 5x 10%° photons / second

[Note: Even if the student doesn’t write the formula but calculates correctly, give
full credit to this part]

(b)

Photoelectric current ———»

Yo

Yo

1
Intensity of light —
19.
(a) Statement of Ampere’s circuital Law 1%
(b) Calculation of net magnetic field
(1) inside and (ii) outside 1%
(a) Statement of law 1
Expression of the law in integral form:
¢§ . El) = I,loi 2
(Award 1 mark if the student just writes the integral form of Ampere’s circuital
law) Yo
(b) B=pen |
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Magnitude of net magnetic field inside the combined system on the axis ,
B =Bi1-B>

= B = py(ny —ny) |

Also accept if the student writes B = py,(n, — ny) |

(111)Outside the combined system, the net magnetic field is zero.

Yo

Yo

20.

Finding maximum energy level of hydrogen atoms Ya
Calculation of wavelengths 2Y5
—13.6
n =3 eV

Energy required to excite hydrogen atoms from ground state to excited
states = Efinal — Einitial
=-0.85-(-13.6)eV
=+12.75 eV
hydrogen atoms would be excited upto energy level n=4
[Note : If the student writes gaseous hydrogen is made up of the molecule, or
formula award this %2 mark.]

Alternatively

-0.86¢cv n=4
-1.51ev =3

-3.6ev =2
-13.6ev n=1

For Paschen series
1 1 1
- R[_z - _2]
1

1_ 7(_ 1
£=1.097 x 10 [9

16

1-1.097 x 107 x =
A 144

144
= = 1875nm
7%1.097x107

For Balmer series

Yo

Yo

Yo

Yo
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1_ 711 _ 1
£=1.097 x 10 [4 9]
A=—3% —656mm

~ 5x%1.097x107 o
[Note : Also accept the answers given in terms of R only]

Yo

Yo

21.

Ray diagram of compound microscope 1%
Calculation of focal length of objective and eyepiece 1%

fe = 5cm
m=me X Mo
-20=5xmy =>mo=-4
Also |v,| + |u.| =14

=> v, = (14 -4) cm =10cm

v, 10
me=1-2=>_-4=1-2
Ty fo

1%

Yo

Yo
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=>f, =2cm
where subscripts e and o are used for eyepiece and objective respectively.

Yo

22. Part (a) 1
Part (b) 1
Part (c) 1
(@) Xrays/y rays Ya
Range: 10'8to 10%? Hz Y
[Note: If the student correctly identifies the name of the em wave award full
marks.]
(b) 1t absorbs the ultraviolet radiations from the sun and prevents it from reaching 1
the earth’s surface.
(c) Due to the large value of speed of light ; momentum transferred p = % 1
where u is the energy transferred and c is the speed of light.
23.
Q) Effect of em waves on health 1
(i) Values displayed 1
(iii)  Estimation of the range 1
Q) Electromagnetic radiations emitted by an antenna can cause
(a) Cardiac problem
(b) Cancer
(c) Giddiness and headache
(‘any one of the above / or any other effect on health) 1
(i) Scientific temperament, awareness (any one / any other correct
value) 1
(i)  Range =./2h;R y
2
=v2 x20 X 6.4 X 106 km
=V4 x 64 x 106 =16 km Ya
24. Calculation of potential gradient 2
Determination of emf of primary cell 1
_ %
'S ReR Y
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=2 _A=025A

15+5

Potential drop across the potentiometer wire

V=IR
=0.25x 15 V=3.75 volt

Potential Gradient , k=V/¢=3.75V/1.0m=3.75 V/m

=~ unknown emf (E) of the cell = kI’

Yo

Yo

Yo

=3.75x0.6V

= 2.25 volt 1
25.
(a) Derivation of the law of Radioactive decay 1%
(b) (i) Processes expressing B+ decay Yo+ Y
(ii) Identification as isotope / isobar Ya
d
@) N — N &
dt
tan j t Adt
No N 0
[loge NIN, = —Alt]g 7
N

log, No —At

N = Nye &
(b)
(i) 22Na > 2iNe+ e* +v .
Also accept , if a student does not identify the product nucleus and 72
writes as
22Na > 23X+ et +v
Basic process 1
p> n+et+v 2
(ii) Isobar &
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26.
(a) Explanation with the help of suitable diagram 2
(b) Effect of covering of lower half of the mirror 1
(a)
1

Magnification is non-uniform because the position of the image of different
parts of the phone, depends on their location with respect to the mirror. From
the figure it can be observed that whereas BC = B’C , the images of the other 1
parts of the phone ,are getting magnified in accordance with their ‘object
distance’ from the mirror.

(b) By covering the mirror with an opaque material , the area of the reflecting
surface has been reduced (i.e. halved). Therefore , the intensity of the image is
reduced to half. 1
(Award full marks even if student writes that there would be no effect on the
size and / or position of the image.)

27.
(a) Derivation of the expression of energy stored per unit volume 2
(b) Calculation of work done 1
(a) Work done by the source of potential, in storing an additional charge (dq) , is
dw =V.dq
But V=q/C
1
=> dw =2 do &
Cc
Total work done in storing the charge Q,
Q
q
dw = 1| —=d
f fo ¢
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1 q2 Q QZ
W:— —_ = — 1
C(Z)O 2C &

This work is stored as electrostatic energy in the capacitor.
v Q=CV, U= (V2

vz H(52f)(Ea)?
. _2 — 2\ d
Energy stored per unit volume = =
Ad Ad

Yo

1
= ESO EZ Y

(b) Work done in moving the charge g from a to b , and from c to d is zero .
because Electric field is perpendicular to the displacement. 72

Work done from b to ¢ = - Workdone from d to a .
=~ Total work done in moving a charge q over a closed loop =0 2
(Award this one mark if a student writes correct answer directly)

OR

(a) Derivation of capacitance of parallel plate capacitor 2
(b) Finding the Ratio of surface charge densities 1

(a)

Surface
Areca A
charge density o I / =8

7\1 - | [

+ + + + + + + o+ o+ o+

AN

Surface I
charge density - o

o
Electric field between the plates of capacitor E= — = 2 Yo

o AEO

potential difference
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Qd
V=Ed =— 1%
ASO
Capacitance
C = 2 = —SOA 1
%4 d
(b) When the two charged spherical conductors are connected by a conducting
wire , they acquire the same potential
Ry R; a2 Ry
Hence , ratio of surface charge densities
2
01 _ Q1 [4ATR,
—  A-D 2
02 q2/4TR;
2
_ 1R
- 2
q2R4
Ry _ R> _ Ry
" Ry R Ry &
28.
(a) Description of an experiment/activity showing the polarity of emf
induced 2
(b) Plots showing variation of
Q) Magnetic flux vs current 1
(i) Induced emf vs dl/dt 1
(ili)  Maanetic Potential energy vs current 1
(a)
>
@
o
(b)
When a bar magnet is brought close to the coil (fig a), the approaching North Pole
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of the bar magnet increases the magnetic flux linked to it. This produces an induced
emf which produces (or tends to produce, if the coil is open) an induced current in
the anti-clockwise sense. The face of the coil, facing the approaching magnet, then
has the same polarity as that of the approaching pole of the magnet. The induced 1
current, therefore, is seen to oppose the change of magnetic flux that produces it.
[Note: Give full credit to the candidate who explains this activity by considering
the motion of the magnet away from the coil(Fig b) and says that the induced
current is in clockwise sense.]

(b) (1) Magnetic flux versus current

|

Magnetic
Flux @
1
Current —>
! dl
I ' —
(1) ! dt —*
Induc_e_d_ N
emf
Alternatively,
ﬂ
dt
0
Induced
emf

l :
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When | is increasing at constant value.

. dl . :
[Note : If the student draws induced emf vs o graph of any shape, while keeping

induced emf -ve, award this 1 mark.]
(ii1) Magnetic energy stored

T

Magnetic
energy 1
stored

Current —

[Note: If a student writes only the mathematical formulae for these cases, award %
mark for each case]

OR
(@) Schematic sketch of ac generator 1Y%
Working principle 1
Plot of variation of (i) Magnetic flux and
(ii) alternating emf vs time 1+1
(b) Need of choke coil Yo

1%

It works on the process of electromagnetic induction, i.e. when a coil rotates
continuously in a magnetic field, the effective area of the coil, linked (normally) 1
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with the magnetic field lines, changes continuously with time. This variation of
magnetic flux with time results in the production of an (alternating) emf in the coil.

(1) Magnetic flux versus time
¢ = NBA cos wt

Maletic
flux @
T 3T
0 o, 3T, |
.\/ T

(2) Alternating emf versus time
e=NABw sin wt

=e, sin wt
Alternating T
emf | T/2 |
O T |
0 114 3T/4 dme .

[Note : Give credit of ¥ mark for each case for writing the mathematical
expressions without plotting the graphs.]

(' b)A choke coil reduces the volatge across the fluorescent tube without wastage of
power.
[Note : Award these ¥2 marks if the student gives any other significant reason.]

Yo
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(@) Processes involved in the formation of depletion region 2
(b) Circuit diagrams Yo+ Yo
V-1 characteristics in forward biasing and reverse biasing %2 + %
Use of the characteristics in rectification 1
<—Electron diffusion
Electron drift —>
0088
0088
0088
0088 1
o088
: : €<— Depletion region
Hole diffusion—>
<— Hole drift

Two processes involved during the formation of p-n junction are diffusion and drift
. Due to the concentration gradient, across p and n sides of the junction , holes
diffuse from p — n, and electrons from n— p . This movement of charge carriers 1
leaves behind ionised acceptors on the p-side and donors on the n- side of the
junction . This space charge region on either side of the junction , together , is
known as depletion region.

(b)
Voltmeter(V)

@Voltmeter(V) @

P n P n - 1+

A
Milliammeter Microamme
(mA) (E (rA) m%

ﬂj/i' | switch N 1|> | switch

T (@ )

Using the circuit arrangements shown in fig (a) and fig (b) , we study the variation
of current with applied voltage to obtain the V-I characteristics shown below.
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100 —
80 —
60 — Vs + Vs
40 —

20 —
100 80 60 40 20

v

10 —
20 —

30 —
Ia)
«©)
From the V-1 characteristics of a junction diode . it is clear that it allows the current
to pass only when it is forward biased. So when an alternatively voltage is applied
across the diode , current flows only during that part of the cycle when it is forward 1
biased.
OR

(a) Differences between three segments of a transistor %2 +% + %2

(b) Transistor biasing in active state Yo

(c) Circuit diagram of npn transistor in CE configuration for an
amplifier and its brief description 1% +1
Expression for the ac current gain Yo

(a) Emitter : It is of moderate size and heavily doped Ya
Base : It is very thin and lightly doped Y2
Collector : It is moderately doped and larger in size Ya

(b) Transistor is said to be in active state when its emitter-base junction is
(suitably) forward biased and base-collector junction is (suitably ) reverse Ya
biased.

[Note : In the active region, the emitter-base voltage lies between nearly 0.6
volt and 1.0 volt.]

(©)

B 9 1
— W‘v—v—t = 1%
I, E () Y

When a small sinusoidal voltage is superposed on the dc base bias , the base current
will have sinusoidal variation superimposed on the value of I

Delhi Set Il FINAL print Draft Page No. 17 12th March, 2014  3:20 pm




As a consequence , the collector current also will have sinusoidal variations ,
superimposed on the value of Ic , producing corresponding (amplified ) changes in

the value of Vo.
ac current gain B,. = (ﬂ)

Al Vg

Yo

30

(@) (i) Reason
(i) Obtaining expression for the resulant intensity 2
(b) Finding the intensity of light at a required point 2

-

(a) Light waves, originating from two independent monochromatic sources,
will not have a constant phase difference. Therefore, these sources will not
be coherent and, therefore, would not produce a sustained interference
pattern.

b)) y=yi+y
- a coswt + acos(wt + 0)

-2a cosg. cos( wt + g)

Amplitude of resultant displacement is 2a cosg
~ Intensity ,

I = 4 a*cos® =
ClCOS2

Note : Accept,if a student derives the expression
I =C[a;?+ a,®>+ 2a,a,cos@] where ‘a’ is the amplitude of the
monochromatic light.

(ii) A path difference of 1, corresponds to a phase difference of 2n

The intensity, K=4a?> =>a?= %

A path difference of 31 , corresponds to a phase difference of 2?”
2 2t _K

. K
~ Intensity =4 X — .cos —
4 3 4

OR

Yo

Yo

Yo

Yo

Yo

Yo

Yo
Yo
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(a) Demonstration of polarisation by a polaroid
(b) Showing polarisation by reflection at u = tanig 3

(a)

Since ,

ANAAANAN ANAA

VVVVVV \AA A

A A

A A 4

Unpolarised light Polaroid  Plane polarised
light

The components of electric vector associated with light wave, along the
direction of aligned molecules of a polaroid, get absorbed. As a result after

passing through it, the components perpendicular

to the direction of aligned

molecules will be obtained in the form of plane polarised light.

media, the reflected light is polarised, with electr

(b) When unpolarised light is incident on the boundary between two transparent

ic vector perpendicular to

the plane of incidence when the reflected and refracted light rays make a

right angle, as shown in the figure below.

A

C

£CBQ + 2£0QBD = 90°

Yo

Delhi Set Il

FINAL print Draft Page No. 19

12th March, 2014

3:20 pm




Using Snell’s law,

(90 —13) + (90 — 1) = 900
[B + r= 900
T‘=90—LB

sintpg

sinr

sintpg
sin(90—tp)
sintp

cos g
U= tan lp

Yo

Yo

Yo
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