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c=3x 108 m/s
h=6.63 x 10734 Js
e=16x10"19C
p,=4nx 107 TmA™!

o 9 x 109 Nm? C2
e

(o)

m,=9.1 x 1031 kg

General Instructions :

@
(i)

(iii)

(iv)
)

vi)
(vii)

55/1/3

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=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1°C

p,=4n x 107 TmA™!

4 =9 x 10 Nm2 C2
e

0

m,=9.1x 103 kg



1. Wwﬁaﬁwm%wéﬂﬁmmaﬁrwﬁmﬁaw@m
HEY T Ie1E HIT | 1

Define the term ‘drift velocity’ of charge carriers in a conductor and write its
relationship with the current flowing through it.

2. Todl Reaer ) e Tl St 39 Yo e TR T € 1
C(t) = 3 sin (8 nt) volt

3

15 —
m(t) aee §

1 2 t‘@;ﬂ?;ﬁ
AIge TUT YT STTER i T T 8 | Higer Gohich T HIT |

The carrier wave of a signal is given by C(t) = 3 sin (8nt) volt. The modulating signal
is a square wave as shown. Find its modulation index.

1.5 —
m(t) in volt >
2 tin second

3. TR S B W ATV ¥ TRE et S & R0 el e 9ot F & e afker w9
o =iwten ferfaT | 3 T & o R s g 2 1

. . . - _)
Write the expression, in a vector form, for the Lorentz magnetic force F due to a

- -
charge moving with velocity V in a magnetic field B. What is the direction of the
magnetic force ?

4. WM GaAs % T arT R dicear & & faeror i g9 & e ae @it | 1

Plot a graph showing variation of current versus voltage for the material GaAs.

5. Torell 36T oW ot Fopdl wHaer SUUT & Tk § I@T T € | 39 WA % 37T WO HdeH 9§
20 cm 30 W T fordt fogfend fomar ot ufafarar st Ty o durelt € | of &t wised g0 =11
T2 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 ?

55/1/3 3 [P.T.O.



6. i fondt =TI uR a1 seiieh 3 GFr M § | X0 gRT AHithd ade % ggEig
3 s & feflaw |

A et
g e |

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 @~ | TTTTTTTTTTTTTTTTTTTTTT
Message Message
Signal Signal

7. HHMF WEH & & Morsk, NAH T GG 1 01 SE S A ¢, T ©7 4 T HaE 9 o1t
R FRIC S & | 399 @ B 67 Tt 8Xel W 9gel U iR /i 2
Two spherical bobs, one metallic and the otber 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 ?

8. Il oft smaw oy & forw, feelt forg @ Towet aren, wmfave g faega & & sifirererad
B E 17 36 e g T |

“For any charge configuration, equipotential surface through a point is normal to the
electric field.” Justify.

9. 1 cm wIE o Tl S fayd i w1 forelt wopem forpa &t o 5 TR <@ e €, foya
1 37T 87 ¥ 60° FT HIVT T, T 9% YT 61/3 Nm & 5T S0l 7 SFHa Hel § | A
5y T A + 2 nC &, ot 3ol fefast =1 aReiad Hig |

An electric dipole of length 1 cm, which placed with its axis making an angle of 60°

with uniform electric field, experiences a torque of 6\/§ Nm. Calculate the potential
energy of the dipole if it has charge + 2 nC. '

55/1/3 4



10.  wERlgH # o fagr fafaw | et § seoiw Hifvg 6 sa aei o6 swai e il
! I Foll o [oTT @R HA | b Wb fean ST & | 2

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

11. TWT AR et uftay & ac BT & 97 Sviishy § WUy <C, aiiadt uferiuss ‘R’ a1 HiE
o ‘B’ WA € | 99 $O g9 P 9 el € | 9% (i) ufeRius R ® 9HH @,
T =t ufgaratt & St ¥ Widga iyt W@ & S, (i) Gier s geH W@ ufierkigs R

ﬁqﬁgwﬁw,aﬁawa%wﬁwwm? 2
B
C R,
e 6
1 s
-ﬁw-

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 with 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 ?

Mains

S r~ @

12, forelt S 3R Towdlt Tt o1 &t waE fova @ afia fer g 1A g @
(1) 89 F95 de-sTa aUIRE 61 A 3T g, iR
(2) Tt nfast =1 S BT 2 =aTE S | 2
A deuteron and an alpha particle are accelerated with the same accelerating potential.
Which one of the two has
(1) greater value of de-Broglie wavelength, associated with it and
(2) less kinetic energy ? Explain.

13, 1 e wer § @ A S Sl TRl U A 39 3w §, S B’ W wh 9
FHE | A’ 3T ‘B’ Tl Y WPl TEEIT | T USTeT W qeehia Faiaar g el e
FOTCHS ? 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 ?

55/1/3 5 | [P.T.O.



14.

15.

16.

17.

55/1/3

Tt fraw fafaw | e o smen ife i 2 fem e ver =arm €
State Kirchhoff’s rules. Explain briefly how thiese rules are justified.

Terelt weha foaega & 1 E = 4 x 103 1 N/C 1T =t fopa T & | 39 8 & 39 Foled &1
T ST S5 cm ST % I % SH URd @ ToRaT €, SoH 7 Y-Z 961 % @=R g | R
T TA X378 T 30° I HIUT S &, T T T ¥ ToRA dTet Forehd Sl HIH 41 81T 2

Given a uniform electric field E = 4 x 103 { N/C. Find the flux of this field through a
square of 5 cm on a side whose plane is parallel to the Y-Z plane. What would be the
flux through the same square if the plane makes a 30° angle with the x-axis ?

() et T gRT 5.0 x 1014 Hz 311G 61 wehavit Yebrer Scu—1 fohar a1 & | Seaferd vife
H AE 3.0 x 102 W & | B 3R e Ui Yehvs Scaiord BieHl Bt TE&T H
M HITT |

(i) et Ty goEt g W emufaa fafson @t e SR I S OrT %«
foreRoT 1 S ATl U Tt |

(i) Monochromatic light of frequency 5.0 x 1014 Hz is produced by a laser. The

power emitted is 3.0 x 103 W. Estimate the number of photons emitted per
second on an average by the source.

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

T W 2 & [ & fere geame wwelt fafige | 39 72 & 9w fafa |

A

A D
. S
R
, Y’ Y

B

AYgar

& 7w uRay § p aer Q g 3ifhe it Tl W eEIT | 39 WA % AT HemE WRoi
fotamT |




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

A L —>_.
TR S
, Y’ Y
B
OR

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

for the combination.
Ao——

P
Be X

18. a TISE &l Thel Bt & o A el & ford Tshavil wemrst Gid & safaesior ted & woy
ﬁﬁ:r@%é?ﬁwwm% |§¢N%Wéﬂ‘a’§ﬁ%gﬂﬂﬂﬂﬁﬁﬁqﬁvﬁfaﬁﬁw
3 urat Xd € | e 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 . At the same angle of

A . . . .
> Ve get a maximum for two narrow slits separated by a distance “a”. Explain.

19. (a) GHRHH ©Y H oHa Hid g¥ SRR &1 uweie fam fefae |
(b) AN g % A o G el |icies S, @ S, fam W ST SR W
F T e § | A ©R g <0 el SieAEs S, ¥ e g fR B e warfea
giell €, S el eSS, ¥ waifert & o fes e a1 faada foem 9 et
B TR A @ ST Tl & | i 379 Wi 391 oS el St W n, @y € T ()
3T T ST T (i) TgeR Fpr & ae ot fog W ot g & % aRmmr iR
fee s =it | 3
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(2)
(b)

State Ampere’s circuital law, expressing it in the integral form.
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

20. T A9 W A TR W IHAR & T 12.3 eV & S IT b1 SuanT fbar
¥ | EEISH WA 568 Fo1 TR A SAf git 2

A Al % TE TEE qUl I A7 % T WE i qneed uRewed S |

A 12.3 eV electron beam is used to bombard gaseous hydrogen at room temperature. Upto
which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the second member of Lyman series and second member of
Balmer series.

21.

55/1/3

(2)

(®)

fopdlt eyt @A uiger durfer § uia g6 stEae Welka e & foig =isie ure
HINT | |

ferdlt TH= ufeh G S AR @ S HAME § | 9% AAasR @ abeda
¥ arfe fopelt smawr q i Tifa A A foran T SR I @I

+ 4+ + + + + +

a > b

I Y

d

C

y 3




(@) Tordll TR ufgent WuTie Fren! ufgent o6t STwe A e Tigeiail & g e d €,
TR 3 fo s ea= i |

(b) R, R, Brarsit & <t s et Gt Ht st Rt e q) gRT a e
ST 3, A & AT q, T q, A AT FX A & | T =rerhl Bt B & i §
T JRIT AN T BT U A DT |

(a) Obtain the expression for the energy stored per unit volume in a charged parallel
plate capacitor.
(b) 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 loopabcd a.

+_ + + + + + +

a > b

F 3 : A 4

d < c

R T T M T
OR

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

(b) 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 their radii.

22. (a) I Hiee Wi fRdl otarer UV %k AT 3T ¥ SEQY W ¥ | 3UGH NG Hl
GETEAT § THHT Wil S YZC | SRS BT [ e THEHH 941 @i ¢ |

(b) F TIRTT fedt sradet gUOT % WWed! gss H Taer amer anT et sTaReeit wered @
== R m ¥ | s et fam & il o3 s/ wmer g 2 =wen it | 3

(a) 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.

(b) 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.

55/1/3 9 [P.T.O.



23. (a)

(b)

(a)

(b)

forelt g gemeelt 3R sifem aon W widfwe feheaw gt W s gwA % few
ATHifoha eI fohur 3R wifew |

fordlt wga qawrselt SR SE=T BT SMEYA 20 ¥ | B SR S e 5 ¥ 1 59
GerRelt ot et Tfvem o W wistaa forar o & 1 eifigvae SR Al & S @t
Hd T 14 cm § | A% T wEar & fau steaam @ 20 cm @ @ afigwEs @ik
et @l wihd T ufehierd HIfTT |

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

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 c¢m, calculate the focal length of
the objective and the eye piece.

24. frafafad & sav it

(@)

(b)

©

fordll iy & eaiuleea e ot ey & Sco~1 89 arelt 9ed I aan o W
fofae | 37 i & smgfa W w1 SeeiE FifT |

F Hd TG AfesT A aet R fI9T i & =9al o0 I == § | & ?
ZRSAT ST |

FETEHRT AN UF: SOHT-ATT T T ST € 2 THHT Teh STy feafaw |

Answer the following the questions :

(@)

(b)
©

Name the em waves which are produced during radioactive decay of a nucleus.
Write their frequency range.

Welders wear special glass goggles while working. Why ? Explain.

Why are infrared waves often called as heat waves ? Give their one application.

25. Tordt uRferIHicy & 1 m o7 AR o1 Wieiy 5 Q ¥ | 38 Avishd | fHE 8 V @ 9l AR
15 Q &% ufeRiuss & qry Haifa foear @ € 1| 39 waftes @ o emf Fuia wifve st
60 cm WX T 95 U= el € |

A potentiometer wire of length 1 m has a resistance of 5 Q. It is connected to a 8 V battery
in series with a resistance of 15 Q. Determine the emf of the primary cell which gives a
balance point at 60 cm.

55/1/3
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26.

27.

55/1/3

(@) eamifrea saar & fram % fig =ise, N = N, e ™M a1 Hiv |

®) () WS EH Na ¥ e (BF) e & afwar #t o BT | 39 8 e
e Wik 1 Seoi@ ot HIT |

(i) T & 3 YT S A - Na 1 AT ¥ STaT TR ?
(@) Deduce the expression, N =N, e M, for the law of radioactive decay.

(b) (i) Write symbolically the process expressing the B* decay of %llNa. Also

write the basic nuclear process underlying this decay.

(i1) Is the nucleus formed in the decay of the nucleus ﬁNa, an isotope or isobar ?

T X1 Sl BT, YA S 19I5 70 g o 39 st 31 7epr it o & et A
FHT R 9T T B AT I W@ E, A S8 39! fady fopar | 3ER e Arn-fuar @t
IE Torvard et &1 wRass uar fohan fp % 0 i W W@Rey Getd Gehe 3ea=T 8t SR
WWW—WWWﬁW:

(1) el emardE St o AleEd SO §RT A90Eel ®fud A1 @R & fag
sifaeTae fhg YR & Tepel & 2

(2) 1o wrar-fuar AT B TRy S g 3 e e ot vei e 2

(3) 20 m R ¥ ol AT gR febe afaR a6 Taepa et o Ut @ ST e €,
THHT SHEH HiTT | (Fealt Bl B2 = 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)

11 [P.T.O.



28.

55/1/3

(a)

(b)

(a)
(b)
(©)

(a)

(b)

(@)

(b
©

p-n WY 59 ¥ afinfea whramel & @8y 9 St HiT ST T ot T w9 "
T SIS fo gt & = fuio fea R BT ® |

3Terege Uik STRE! i TerdT ¥ & W= o ot p-n € & fow
() il s=w
(i) uvERRe sEg 9 V-1 e fF T we g s § |
Teeereor o 37 arfiremerforent st ST for WY fia st € 2
srorar
forel Zifret & i @uel & Ji e 3% 9IRS 3T ARH-&R % SR I faugT i |
fopalt ifoTeet ot v W Srafie hieh leha Sravel W T S § 2

WWWﬁW@WW%CEWﬁHﬁ%mmeﬁR{
forg wpR fpalt o1 Sar wspig Friaeit oo &1 Wade T ¥ | ac ¥R @ % g 9
fafEe | '

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

clearly how the depletion region is formed.

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

p-n junction are obtained in

(i) Forward biasing

(i) Reverse biasing

How are these characteristics made use of in rectification ?
OR

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.

12



29. (a) (i) ‘SIS havi bR Gl Hfaute safaeior 3o S T R Hehd 10 3Eeh
HROT T |

(i) S FeTHEE THET FiAl ¥ SR T A T Fe Bl AW a 79 3 o
2, ot forg W aremioor et € | At 5 A % Rl y, = a cos ot @@
y, = a cos(ot + ¢), Tt ¢ I & A FARK &, &, At 39 g W g e
% foTT =57 T =g |

(b) = % TTert wahT, g A, ae & Uhaull UehreT b1 SuFiT A T 7, § us % Rt
forg, N9 W TR A &, WeRIT 1 diterel K AEe € | Rt faeg W ST WY we A/3
&, SHTST I TlieaT T T | : 5

HYar

(a) SUGH ARW H WA ¥ Ig H4 FREW o s www ¥ sryfaa e feeedt
oRTES T TR W yford & Sar @ 2

(b) T syfad UHET TT fHE Bio-ar] RIS W 3afad & | ST fHor sm@
el § ¥€ S¥I3Y foF 30 A=Y § Watad ¥R, A p = tan i §, @ QO e
BT &, WET I 1 1 o AT SIS 7 iy TR B8 |

(@ (1) ‘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 wt and y, = a cos(wt + ¢) where ¢ is the
phase difference between the two, obtain the expression for the resultant

intensity at the point.

(b) In Young’s double slit experiment, using monochromatic light of anelength 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
55/1/3 13 ‘ [P.T.O.



(a) How does one deménstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

(b) 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.

30. (a) fordl OQ WS WENT (ST RATheT) H AU ST St 9 geian € i et poeett |
Wia T 9IRS S (emf) S Yol T390 T TR &l € % 97 T 9RT 3= HA A
TRITE Sl & STt S S A aTel Tl Forerd | giae o fag &Y |

(b) Tl W Frges wRee L ¥, ¥ vamed 9)1 8 R gfg & @ ¢ | fefatea
foreront 6t qeiA & fow e e

() TEHR T I R F S

(i) URA emf 3R d/dt & "

(iil) dfee graei feafast S 31X arr & "
HAqar

(a) ¥ ISl H FUE FQ G HA ac ST HT TR NG GifaT | THF HRIGR
fagr=1 &1 Gaiy ¥ Seoim wifve | fordl g &1 W guie S aret feedt ofg (ame)
HUSIEG

() TR T, I
(i) vcEdl emf R 9T & o fa=ror =t o & faw ww ditae |
(b) ac HE F T Wiasii AfeThT & STFNTH Hih FUSH! Bl STATAHAT T4 2ielt & 2

(a) 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.
55/1/3 14



(b) The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(1) Magnetic flux versus the current

(i) Induced emf versus dI/dt

(ii1) Magnetic potential energy stored versus the current.
OR

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

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

(i) 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 ?

55/1/3 15
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11.

12.

13.

14.

15.

16.

Strictly Confidential (For Internal and Restricted Use only)
Senior School Certificate Examination
Marking Scheme - Physics (Code 55/1/3)

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.

e Giving more marks for an answer than assigned to it or deviation from the marking scheme.

e \Wrong transference of marks from the inside pages of the answer book to the title page.

e \Wrong question wise totaling on the title page.

o \Wrong totaling of marks of the two columns on the title page.

e \Wrong grand total.

e Marks in words and figures not tallying.

e Wrong transference to marks from the answer book to award list.

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

e Half or part of answer marked correct ( x") and the rest as wrong () 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 55/1/3 (DELHI)

Q.No. | Expected Answer/Value Points Marks | Total
Marks
1 Drift velocity 17z, is the directed velocity acquired by the electrons for a unit value &
of the applied Electric field.
Y
Current, [ = nedv, 1
2. Modulation index =~ Ys
. Yo
_15 _
=5=05 1
3.
F=gq(v x B) 2
Perpendicular to the plane formed by v and B/F L v and F L B y .
[Note: Give full credit for writing the expression only.] §
4,
+ Negative
INon-linear resistance
% | region ; TESIon |
7 | | |
= ' i ;
= i
o |
v | I
Voltage V (V) —» ) 1 1
S. 20cm 1 1
6. X: Channel Yo
It connects Transmitter and Receiver Yo 1
7. Glass. Y
In glass there is no electromagnetic induction, due to presence of Earth’s magnetic Yo 1
field, unlike in the case of metallic ball.
8. 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
9. ) : -
Calculation of Potential energy of the dipole 2
T = pEsinf
Yo
643 = pEsin60® = pE x =
=>pE=12 Y
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Potential energy

U =-pE cos & Ya
=-12 x cos 60° = -6J Y
10. ) ..
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
11.
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
in the circuit. Therefore the bulb will glow brighter. 1
(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]
12.
Part (a) and its reason Yo+ Yo
Part (b) and its reason Yo+
(a) deutron
)\‘_,‘ 2mgV 1
Ad _ ||maqa _ |'2mﬂ- *2qg _ 2
.F.a _ -'.\II Mgad _*.\II m4ga4d - 1
1
6> ’
(b) deuteron 1
KE=qV
Y xF qg,
for the same accelerating potential, we have
(KE), = (KE), 1y
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Identification of magnetic material Yo+ Y2
13. Susceptibility Yo+ Yo
A: Paramagnetic Yo
B: Diamagnetic Yo
Susceptibility
For A: positive Yo
For B: negative Yo
14.
Statements of two Laws Yot s
Justification Yot Vs
Junction rule: At any junction, the sum of the currents entering the junction is
equal to the sum of currents leaving the junction. Yo
Alternatively, Y i=0
Justification : Conservation of charge Yo
Loop rule: The Algebraic sum of changes in the potential around any closed loop
involving resistors and cells in the loop is zero. Yo
Alternatively, Y 4 V=0 , where & V is the changes in potential
Justification : Conservation of energy Yo
15.
Finding flux in two cases 1+1
@ = EAcos# Y
=4 %10 X 25 X 10 % cos0
=10 Nm*C™? &
@ =4 x10% x 25 % 107* cos60 Ya
=SNm*C™? Y2
16. .
(a) Estimation of number of photons per second 1
(b) plot showing the variation 1
(a) power = nhw, where n = no. of photons per second Yo
N 3.0 x 1073
Tt T 66 x 1073 x 5 x 1014
=.0909x 10*"photons/second .
=9.1x 10** photons/second /2
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[Note: Even if the student doesn’t write the formula and calculates correctly, give
full credit to this part]
(b)
‘g’
é
1
Intensity of light ——
17.
Truth Table 1
Names of gates used Yo+ s
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 Y,
Q: OR Gate "
Truth Table
Input Output
A B X
0 0 1
1 0 1 1
0 1 1
1 1 1
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18.

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

: 1
two halves have a path difference of%.
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. .
(Alternatively, if a student writes the conditions given below, give full credit.)
Condition for first minimum in single slit diffraction is, & * A/a,
Whereas in case of two narrow slits separated by distance a, first maximum occurs
atangle & * A/a
[Note: Award 1 mark even if the candidate attempts this question partly.]
19.
(a) Statement of Ampere’s circuital Law 1%
(b) Calculation of net magnetic field
(1) inside and (i) outside 1%
(a) Statement of law 1
Expression of the law in integral form:
¢$B.dl =iyl Ya
(Award 1 mark if the student just writes the integral form of Ampere’s circuital
law)
= In
(b) B p‘ﬂ I 1/2
Magnitude of net magnetic field inside the combined system on the axis ,
B =B:1-B>
= B =p,(n; —n,) |
- - 1/2
Also accept if the student writes B = py(n, — n,) |
(iii)Outside the combined system, the net magnetic field is zero. Yy
20. — .
Finding maximum energy level of hydrogen atoms Yo
Calculation of wavelengths 2 Y
—13.6
S — el’
2
Energy required to excite hydrogen atoms from ground state to the second state
= Efinal — Einitial Ya
=-151—(-13.6)eV = 12.09 eV
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i.e. Hydrogen atoms would be excited upto third energy level(i.e. n=3)/ second
excited state.

[Note : If the student just writes gaseous hydrogen is made up of the molecule, or
just writes the formula for E,, . award this %2 mark.]

Alternatively:

-1.51eV n=
-3.4eV n=
-13.6eV n=1

For Lyman series

1 _ 1 1
F) ]!?.— n? Ya

121,097 x 107[1 _ 1]
- 1 S ;
A=— =  =1025 X107 Y

Sx1.097 x10

=102.5 nm
1

For Balmer series

=1007x 1072 - 2] "
1&
L E—
3=1.097=107
=486 ® 107
=436 nm 1,

[Note: Also accept the answers given in terms of R only]

21.

(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 vV=q/C

=> dw = % dqg 7

Total work done in storing the charge Q,
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s g @ = 1/2
1 &= &
2C

This work is stored as electrostatic energy in the capacitor.
©Q=CV, U= zCv?

Yo

1/8,4
“cv? J(F25)(Ea)?
Energy stored per unit volume = — '

9y P Ad Ad

Yo

(b) Work done in moving the charge g from a to b , and from c to d is zero 1,
because Electric field is perpendicular to the displacement.

Work done from b to ¢ = - Workdone from d to a 1
= Total work done in moving a charge g over a closed loop =0
(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)
f;;i‘;f:edcnsity o I ‘:"\rea A

th‘-

+ 4+ + +F + + + + + + +

L

Surface II
charge density - o

o
Electric field between the plates of capacitor E= — = 9 o
Ep AEG
potential difference

V=Ed =

Yo

Delhi  Set Ill FINAL Draft Page No. 7 12" March, 2014 3:00p.m.




Capacitance

(b) When the two charged spherical conductors are connected by a conducting
wire , they acquire the same potential

K K R ez
o 1 _ QZ:>E__1

Ry Ry qa Ry

Hence , ratio of surface charge densities

i B QJ‘@HRE
dz QQX‘@HREE

2
1R
o 2
q:Ry
R R,* R
e ~ 2 > = —Z Y
RZ Rl Rl
22. ) ) ) .
(a) Explanation with the help of suitable diagram 2
(b) Effect of covering of lower half of the mirror 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.)
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23.

Ray diagram of compound microscope

Calculation of focal length of objective and eyepiece

Ay
. _ Vg
For eyepiece Me = —
Fl
gy — Vge _ —In
U,=— =— cm= —4cm
Mg 5
1 1 1
Also, — =— - —
fe Vg Ug

f. = 5cm
m=me X Mo
-20=5xXmo =>mo=-4
Also |v, |+ |u.[=14
=> v, =(14-4)cm =10cm
Yo

m=1-2=>-4=1-2
1

o .fﬂ

=> f.=2cm

where subscripts e and o are used for eyepiece and objective respectively.

1%
1%
1Y%
Yo
Yo
Yo
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24,

Part (a) 1

Part (b) 1

Part (c) 1
@) ¥ —rays

Range: 10'°to 10?2 Hz
[Note :If the student correctly identifies the name of the em wave award full marks]

(b) To protect the eyes from large amount of UV radiations produced by
welding arcs.

(c) Because water molecules present in the materials readily absorb the
infra red rays get heated up.

Application for heating purposes, green house effect, Remote Switches (Any one /
any other correct application.)

Yo
Yo

Y2

Y2

25.
Calculation of potential gradient 2
Determination of emf of primary cell 1
Current flowing in the potentiometer
v "
I=
R+R
1
=22 4=044 /2
a+15
Potential drop across the potentiometer wire V=IR=0.4x5 =2.0 V Ya
Potential Gradient
2.0 A
K=—=—=20V/m
I 1.0
Unknown emf E = kI’ 1
=2.0 X 0.6V
=12V Y
26.
(@) Derivation of the law of Radioactive decay 1%
(b) (i) Processes expressing ™ decay Yo+ Y2
(i) Identification as isotope / isobar Y2
(a) &N Y2
VdN ¢
J = J —2dt
|1'|'-|:| j""r I:
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-

[log, N3, = —A[t]}

log,— = —Ait
-\'D

N= .'"'nrc, E'_";':-

(b)

(i) iINa 2> iNe+ e™ +v
Also accept, if a student does not identify the product nucleus and

writes as

22 ny 22 4 T AL g
11.'""':[ 9 1|:.-X e [ X

Basic process
p> n+e’ +v

(i) Isobar

Y2

Y2

Yo

Yo

Yo

27.

(i) Effect of em waves on health 1
(i) Values displayed 1
(iii)  Estimation of the range 1

(i) 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)
(ii) Scientific temperament, awareness (any one / any other correct
value)

(iii) Range = ,/2h;R

=2 X 20 x 64 x10%Kkm

=4 x 64 x 10° =16 km

Yo

Yo

28.

(a) 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 —

P oce® n

J le — Depletion region
Hole diffusion —
<— Hole drift
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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
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)
rﬂ\Voltmetl:T[V] @
Yo,
~ -
P n S
x A
Milliammeter Microammeter,
(ma) (RA)
| | switch | | switch
rd |I I
AL -
(a) [b]

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.

I (mA)
-

100 —]
80 —
a0 —
40 —]

20 —]
100 80 60 40 20

v 0.z 0.2 0.6 0.8 1.0 V(W)
10 —

20 —]
30 —]
I(pad

<)
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
biased.

OR
(a) Differences between three segments of a transistor %2 +% + %
(b) Transistor biasing in active state Ya
(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
Base : It is very thin and lightly doped
Collector : It is moderately doped and larger in size

(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

Yo+ %

Yo+

Ya
Yo
Ya

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

(©)

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
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.

2

ac current gain 5., = (
e vee

[=

=

1Y%

Yo

29.

(@) (i) Reason 1
(ii) 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.

)@ y=yity:
- acoswt+ acos(wt+ 0)
o o
-2a cos—.cos (wt + )
C.

Amplitude of resultant displacement is 2a cos—
~ Intensity
I =4a°cos*—
Note : Accept ,if a student derives the expression

I=Cla,”+ a,” + 2a,a-cos8]  where ‘a’ is the amplitude of the
monochromatic light.

(i) A path difference of 4 , corresponds to a phase difference of 2n
. . - - K
The intensity, K =4a° == g = <

A path difference of i , corresponds to a phase difference of —F

Ya

Yo

Yo

Ya

Ya

Ya

Ya

Delhi

Set Il FINAL Draft Page No. 13 12" March, 2014 3:00p.m.




. K + 27 K
=4 X—.cos® —=—
Intensity 4 P 1,

OR
(a) Demonstration of polarisation by a polaroid 2
(b) Showing polarisation by reflection at i = tanig 3

(a)

ANAARAAN ANANAANA

vVvVv v vV YVVVvVV

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 1
passing through it, the components perpendicular to the direction of aligned
molecules will be obtained in the form of plane polarised light.

(b) When unpolarised light is incident on the boundary between two transparent
media, the reflected light is polarised, with electric vector perpendicular to
the plane of incidence when the reflected and refracted light rays make a 1,
right angle, as shown in the figure below.

A C

Medium
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Since , fCBQ+ £0QED = 90"
(90 —i )+ (90 —7) = 50°

iz + = 90°

r=90— i

Using Snell’s law,

|
%]
B

I

sin{%0—igy
sinig

cosig
\ U= tanig

Yo

Yo

Y2

30.

(@) Description of an experiment/activity showing the polarity of emf
induced 2
(b) Plots showing variation of
(i) Magnetic flux vs current 1
(i) Induced emf vs dl/dt 1
(ili)Magnetic Potential energy vs current 1

(a)

(b)

When a bar magnet is brought close to the coil (fig a), the approaching North Pole
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
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.]
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(b) (i) Magnetic flux versus current

|

Magnctic
Flux @ 1
Current —*
! dl
I | —
(11 : dt — >
Induced
emf
Alternatively,
ﬂ
dt
0
Induced
emf

When | is increasing at constant value.

dl
[Note : If the student draws induced emf vs = graph of any shape, while keeping
induced emf -ve, award this 1 mark.]
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(iil) Magnetic energy stored
Magnetic 1
energy
stored Current —
[Note: If a student writes only the mathematical formulae for these cases, award %2
mark for each case]
OR
(a) 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
Coil A xle
: 1%
Slip
Hings Alternating emf
Carbon
brushes
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)
with the magnetic field lines, changes continuously with time. This variation of 1
magnetic flux with time results in the production of an (alternating) emf in the coil.
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(1) Magnetic flux versus time
@ =NEA coswt
Magnetic
flux ¢
0
1
(2) Alternating emf versus time
e=NABw sin wt
=e_ sin wt
Alternating
emf |
0 0 T
T/4 fime — > 1
[Note : Give credit of ¥2 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.] Yy
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