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(i) STIT-U7 5 HT30 Jo7 & | Fo71 T8 a% & F7 Afd-Tg3eriT 797 & 3K
Jcd%h U 37 HT & |

(iii) Y979 T 18 H Icd% 97 Gt 37 #7 8, J97 19 T 27 H Y% 97 @7 37 &7
g 37 J97 28 & 30 H Jcdeh Jo7 Giel 37 FT & /

(iv) @7 3Pl Frct F971 8 G U Qo J97 & |

(v)  Y9-97 § GHT W FIZ [dHeq 781 8 | a9ifd, 3 bl arcd oh o7 7, diT 7hl
JIc? U ¥97 H 3 qie 371 dict @il F991 § S7aikes 597 JeT7 19697 T & |
98 Jo91 T 371961 130 7T 97 § G et Uh Y9 & FATE |

(vi)  FAPAR F ITINT FHI AT TET & | TINT s TG99% & T 3T TGTIHIT
R HT I F THd & |

(vii) TET 3TFITF & 1T [T Yilas [4Iaibl & Fr1 T 39T H GHd &
c=3x10%m/s
h =663 x 1072* Js
e=16x10"°C
1, =41 x 1077 T mA™!
1

4re
0

=9 x10° N m2 2

m, = 9-1x 1073 kg

General Instructions :
(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

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

55/1 QB365 - Question Bank Software




. 365 - Question Bank Softwar .
(v) There is no ove choice. However, an internal choice hias 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.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.

(vit) You may use the following values of physical constants wherever
necessary :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

1. 30 AXTS o @ YRIETg] UL ITeAehl o siel S shl Tehe9HT ST IYATT hid
FU T YRR 9w <l i G | 1

Using the concept of force between two infinitely long parallel current

carrying conductors, define one ampere of current.

2. 5x 10" Hz sgfa il T forq-grachia Taew & forg v 8 gey w@dl 8 ? 1

To which part of the electromagnetic spectrum does a wave of frequency
5 x 1019 Hz belong ?

8. @ WM I A W ‘¢ FAMH o THM GG & THH s hl gl Togaure
I & ficfed € | 37 S & a1 o W T YT ST 99 39 Sl el
g hig woTfeesh i el @ < S 2 1

Two equal balls having equal positive charge ‘q’ coulombs are suspended
by two insulating strings of equal length. What would be the effect on the

force when a plastic sheet is inserted between the two ?
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TH.3T8. (S.1.) Ak fdfgu |

Define intensity of radiation on the basis of photon picture of light. Write
its S.I. unit.

foret aR & B @ A feum sl 31 vantea fogq o =12 @ 2 | fow o guife ogEn
39 AR o W Oq forell o1q o @ (arer) ® Ui g 61 feem ma i |

O

pa

A B

The electric current flowing in a wire in therdirection from B to A is
decreasing. Find out the direction of the induced current in the metallic
loop kept above the wire as shown.

O

<

A B
TR B-a | [T b1 HgA T &9 H i AT IT ATl &8 2

Why is it found experimentally difficult to detect neutrinos in nuclear
B-decay ?

d.c. dieedl S ol H a.c. dieedl ® ITAM i TAfhdl =1 & Il 8 2 @
HI AT |

Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

1-25 3{UadTh o UResf uered & s9 fordt 3waae &\ &1 1-33 39adqe *
A W S T 2 | 1 AG i TR o €Y H SFAGR hUT HALET A b
®Y U ? SR GfT |

A biconvex lens made of a transparent material of refractive index 1-25

is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.
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9.  THIY % IGUHIS HIS ol IUANT hid U BISGIS T H Sciag shl Hol Sl

% foTu =iereh geua HINT | S Sl o Sl ROTcHB g dT T AL 8 2 2

HAYAT

SR % TV WS o INEIAI T ITANT FHieh Foiaeia hl ndl hefl shi B <k
foru =iereh gea AT | 389 TR IR 1 e & fofe s e i | 2

Using Rutherford model of the atom, derive the expression for the total
energy of the electron in hydrogen atom. What is the significance of total

negative energy possessed by the electron ?

OR

Using Bohr’s postulates of the atomic model, derive the expression for
radius of n' electron orbit. Hence obtain the expression for Bohr’s

radius.

10. T C % forEt Tt dfgent T 1 fava Vv as stafya foeam mn | sae
qvETd 39 A9 gTiar o Rl o1 murfa, S ARG el ], ¥ T fon
ST B | WY R § Afd Sell 3R SN H Ushdt YT § dfad Sl
3T FTq hIT | 2

A parallel plate capacitor of capacitance C is charged to a potential V. It
is then connected to another uncharged capacitor having the same
capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

11. el wam= afgert qamie o HAERG 8 % Tl W fo=i sid §T 98 SISy
o foreamoe 9T o RO UE i GiFfed o o foT UrRR & gitwefiy f=m =t
for TR U ST I ATERIHAT Bidl B | 2

Considering the case of a parallel plate capacitor being charged, show
how one is required to generalize Ampere’s circuital law to include the
term due to displacement current.
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fore @@ fSTEehT Tagd-aes s (emf) ‘B a9 Adieh Ty o 7, fohell =)

gfaliess ‘R’ o/l & w=nfora foram o 2 | 8t sht <fiqet dieedn V2 STk a1
& ot foeror 1 gorie & fore o SfifeT | 3| U ST ST ek I8 gRIisy
T o o1 faR[q-aT8® 9@ (emf) TR 3k AT Tty i FHRor fope TR
foram S EhaT B

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
resistor ‘R’. Plot a graph showing variation of terminal voltage V’ of the
cell versus the current T’. Using the plot, show how the emf of the cell
and its internal resistance can be determined.

giger 3 hl TgrEal 4 el p-n @fYr seie & 3red-aun foseahil & &9 0 &
A hl ST T |

Explain, with the help of a circuit diagram, the working of a p-n junction
diode as a half-wave rectifier.

forelt il & AR, ol STTIRY-hE H1 &F%ha 1-0 x 1077 m? 7 a1 e
15 A 9T Yaiisd & @I 8, § e Seldeil bl T18d T9aTg =Tel 1 3TTehet
HifST | =g " o5 = soeeHl o1 B 9 x 1028 m™3 ® |

Estimate the average drift speed of conduction electrons in a copper wire
)

carrying a current of 1-5 A. Assume
-3

of cross-sectional area 1-0 x 10~ m
the density of conduction electrons to be 9 x 1028 m

forell EwfgaTg THeRIvl fS5H ABC % %oieh AB T SR STIHI Tehavll Shr=T hi
a1 foptul StficTreaq T it & | ohid o [I5H o 3TUadHIeh Tl 1 a
% foTu spusT: 1-35 3T 1-45 & | 34 TRl &1 TSH © 99 i o 99T 1 99
amfEa HIT |

A
45°
‘17 a

‘2! S

45°
B C
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Two monochromatic rays of light are incident normally on the face AB of

an isosceles right-angled prism ABC. The refractive indices of the glass
prism for the two rays ‘1’ and ‘2’ are respectively 1-35 and 1-45. Trace the
path of these rays after entering through the prism.

A
45°
‘19 ;

‘2’ S

45°

AR yorelt # ffaRad o el fafa 2
@) s

(i) Y

Write the functions of the following in communication systems :

(1) Transducer

(i1)  Repeater

(i) S verd Ud (i) Ufagrah ugrd 1 sufefa & gradhe & ware
T FaER NG Gkl e3T | 39 faveTshi] Aqu hl I fohd YR hl
STt ] 2 2

Show diagrammatically the behaviour of magnetic field lines in the

presence of (i) paramagnetic and (ii) diamagnetic substances. How does

one explain this distinguishing feature ?

CE fa=mg # n-p-n TivEX yads o1 ufuy sma difew | ffm e 0 o5
Tt Jaeeh o €9 H S LT 7 ? 2
Draw a circuit diagram of n-p-n transistor amplifier in CE configuration.

Under what condition does the transistor act as an amplifier ?
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(a)

(b)

(a)

(b)
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gaIu shl TREET 1 ITANT hid GU I8 QRIS foh ShIRT <hl ITITEY Fehfd

o1 Tiee fora Ter fomarm <11 Hepart B |

3l dleiligel P, A1 P, %l $H TR T 1 8 Tob $eh UTRE-3781 Teh-gat
% AEd B | e I Aygfad Y P, W Sfad @ | feret ot
dleliss P, i P, 3R P, % = 3@ THR W T 6 g@EA
Td-3181 P, o WTRd-3181 & 30° %1 0 §41¢ | P, P, 3 P, & 51
EISEEANIC I ERIRECICIC IS I

Using the phenomenon of polarisation, show how transverse

nature of light can be demonstrated.

Two polaroids P; and P, are placed with their pass axes
perpendicular to each other. Unpolarised light of intensity I  is
incident on P,. A third polaroid P4 is kept.in between P, and P,
such that its pass axis makes an angle of 30° with that of P,.
Determine the intensity of light transmitted through P, P, and

P..

T USRIl o o9 A== Wehea Ug i ftamyr fafaw |

q A e Fierse, T T i @rars [ qen B vy 3Ry, (v >> 1)
3, % TTA & F=AT Iehed o folT =iieh 914 hIT | 39 3 dieHise! d oued
1 Fot T HE: N, 3N, 2 |

Define the term ‘mutual inductance’ between the two coils.

Obtain the expression for mutual inductance of a pair of long coaxial

solenoids each of length / and radii r; and r, (r, >> r,). Total number of

turns in the two solenoids are N, and N, respectively.
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(a) X aq § UfcRigehi & sfte TASET sl HIO 6H OIS T8 &1 R SR
ST B 2

(b) e &g % AR T HWRIA: HAH foirg ol 7LD H UTH A ol TTfHehal
ERUKUIS IR

(c) HIX Ag % aR & fow forg geredl =1 Iw=mT foharm Sman & of &1 2
AAAT

o # gt ogER R Q o1 13 Yy favemrdi & g oar 8 | favemrdt
F Sild R Q B | fawemmdl s V dleedl sl AY(d 6l STt 8 | S gl
rgeh fawemmdt aX % wea d B, 99 R & i W dicear o folu =t geua
I, | 3

:V °
RO

Al—— "\AN\NIN———C
-
R

L AMAMAA———

Answer the following :

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips ?

(b)  Why is it generally preferred to obtain the balance point in the

middle of the meter bridge wire ?

(c) Which material is used for the meter bridge wire and why ?

OR
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A resistance of R Q draws current from a potentiometer as shown in the
figure. The potentiometer has a total resistance R, Q. A voltage V is
supplied to the potentiometer. Derive an expression for the voltage across
R when the sliding contact is in the middle of the potentiometer.

=V=

foret 20 cmW@%WﬁHﬁ20 cmWﬁ@T%W?ﬁW%W&T
@1 T @ | QI SfTE gl 15 cm § | WIS fogfhd fore 3ar o o @A
60 cm g W @1 ? | 39 TAWH g gfifsrs s g % fou e s
wife | 38 wfdfers 1 feafq st gl Feifa S 1

A convex lens of focal length 20 em is placed coaxially with a convex

mirror of radius of curvature 20 em. The two-are kept at 15 cm from each
other. A point object lies 60 c¢cm in front of the convex lens. Draw a ray
diagram to show the formation of the image by the combination.

Determine the nature and position of the image formed.

fepelt 20t LCR wituel W i dieedl V = V_ sin ot 3gIZwH i Il 8 | Th
= o 3ia &R i & fog =it sgeaa A |

fop ateen @ (i) Tafy iy o fogq o vanfza & @ @ fs oft wis-em 7
BT, (ii) TRuY # 31frehan wifth-& Bar & 2

A voltage V = V, sin ot is applied to a series LCR circuit. Derive the
expression for the average power dissipated over a cycle.

Under what condition is (i) no power dissipated even though the current
flows through the circuit, (ii) maximum power dissipated in the

circuit ?
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Sl Sg AT o LR W Tciehl, LTI m % o= fogl Q1
favgTeRt el wi fRaw |

Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

Ted $© 97T 9 IR A0 Fg Tl H $S Gyl AR T, sTfeerar

IR ToRamehed™l § TH=a § T Rl Y&T0T oL T&t ot | 98 Ici-hel dig fiee <

freprra ot et oft | At 9 o9 HTaAl-fUar @ e i SFedi-ita w1 gIa

feam | sfarex 3 T w1 e e forn ok =g figm foran 6 wen sAcgm @

difgd = |

(a)  3Teh AFEAR AT = Fore Tt =l gfRia fehe 2

(b) UeATSTEERIY fohd TR Sideti hl ST hl HaH T § FERAT hid
g7

For the past some time, Aarti had been observing some erratic body

movement, unsteadiness and lack of coordination in the activities of her
sister Radha, who also used to complain of severe headache occasionally.
Aarti suggested to her parents to get a medical check-up of Radha. The
doctor thoroughly examined Radha and diagnosed that she has a brain
tumour.

(a)  What, according to you, are the values displayed by Aarti ?

(b)  How can radioisotopes help a doctor to diagnose brain tumour ?

TER % g qa &7 (faurd) fafae | smam aigem &1 gfshan 61 smen Hife |
Torell SaEe 3@ Wi Tiae I8 quIisY foh TRl SATEshIT aTesh ail W Higah
Tt o 1= gRT fohd TR 3T Highord et wme fohanm Siram 2 |

Write two basic modes of communication. Explain the process of
amplitude modulation. Draw a schematic sketch showing how amplitude
modulated signal is obtained by superposing a modulating signal over a

sinusoidal carrier wave.
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27. WIg Soia YEAGIT 50 kV ohl dicedl gRI caid scigeil bl SUANT hidl @ |

THRHT § Hag - qUeed fgiid FIT | o SR, I ITifRE TR
3TfE 1 T0H WHd §Y, fopet Soidet gemesft 6t faves gwar i gam foret
T geh1isTeh gereslt fred fiel Jehter 1 SWIT BT 8, Ha <l STt B 2

An electron microscope uses electrons accelerated by a voltage of 50 kV.

Determine the de-Broglie wavelength associated with the electrons.
Taking other factors, such as numerical aperture etc. to be same, how
does the resolving power of an electron microscope compare with that of

an optical microscope which uses yellow light ?

28. G UTH ST ol AHIfhd NG GifeW | I8 g+ & fow {6, fhm g feneht
52 Mo o Hidt fhel smaflE o M = Tee 58 Ml | fasmer amm o
AT ! TAFTANT FhIT ST Tehdl B, 39 S T HESR Hgd fafay | 38
TMA o IUAT hT IgW <hIfoTT qT 3&eh! W +ft ffgu |

AT

(a) o whamH REd-8 E 1 Seeat § fogd o poarel e foge
T HR B ATel TA-SATEY] o [T, SFsieh Seqd hiforg |

(b) T== # T AR q @hadl Fehegl Al S; a1 Sy W fo=m Hhifsre {4
T SHATT: 2Q AT 4Q e INTG 7 | (i) T99 o aTel foregd wered i
U TG I | (i) AfG S o Fiadt TAF T Y o T W WILAh
‘c,’ 1 I3 HIAH W fean Je, @t Mt S; & o dTel fogq wored o
FIT UG BT ? SATIYTh SaTeh Scdd hiforg |

4Q

Sq
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Draw a labelled diagram of Van de Graaff generator. State its working
principle to show how by introducing a small charged sphere into a larger

sphere, a large amount of charge can be transferred to the outer sphere.
State the use of this machine and also point out its limitations.

OR

(a) Deduce the expression for the torque acting on a dipole of dipole

- . . . =
moment p in the presence of a uniform electric field E .

(b)  Consider two hollow concentric spheres, S; and Sg, enclosing
charges 2Q and 4Q respectively as shown in the figure. (i) Find out
the ratio of the electric flux through them. (ii) How will the electric
flux through the sphere S; change if a medium of dielectric
constant ‘c,’ is introduced in the space inside S in place of air ?

Deduce the necessary expression.

4Q

51

29. (a) I % fgferd wm 4, @aw o aviw fifse fe fgfed & amm fom o w
=ehich 3T et anfat (fhet) fore wepr ue <t STt 2 | 39 TR fihat
s o fore s5wes I Fifs |
(b) a7 Tgferlt v 4 fferss ok 3fass it dierarett 1 s/U@ 9: 25 7 |
g ferl shi Stergal w1 I Aa hi | 5
AT
(a) W9 § gu Hifve fop forelt wepaefl yepmer @@ gra wdea fopelt wapet
vaett forft & sror foreft ud W fada Yo fopa wepr are foharm imam 7 |
30 g fgetae 3fanss i fgdias fifess it wofle e’ & fou ord
Ted IR |
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(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)
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2 x 107 % m T hi Uehdl T90 g0 8 9Tt Jdadd okl 3T&3IT hid 6

fou s @ Hifead o T 1 590 nm 3R 596 nm h 3 TG
=1 39 fopan mn | ot R S d=m i g 15 m B | AT wROn A
e foadd et § ugw 3fase 1 foufawi % S guea it
IS |

In Young’s double slit experiment, describe briefly how bright and
dark fringes are obtained on the screen kept in front of a double
slit. Hence obtain the expression for the fringe width.

The ratio of the intensities at minima to the maxima in the
Young’s double slit experiment is 9 : 25. Find the ratio of the
widths of the two slits.

OR

Describe briefly how a diffraction pattern is obtained on a screen
due to a single narrow slit illuminated by a monochromatic source
of light. Hence obtain the conditions for the angular width of
secondary maxima and secondary minima.

Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 10~ 6 m. The distance between the slit and the screen
is 1-5 m. Calculate the separation between the positions of first
maxima of the diffraction pattern obtained in the two cases.

Jrach & | forelt o1y wur it afehrur stgfa & fole =iees o=
Hifore it =g gulse 6 77 smafs %0 F 9 steman 3wt St | i
TR

IS 1 AT NG WY | $Eehl T 1 STeRTH o
foraror 3 g same HifT fob AT ol ol @itd i o g seeh
I9TT foRE SRR feha ST R |

arera
Id FUSA! Teaddiet w1 Amifhd M@ Hifaw | 3gh fagra o
HTIYUTC! 1 H&T | qUH HIT |
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(a)

(b)
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METTRId b I :

(i)  Tiod-nier 6 FUSe o &g TH TR & FAITDR hIS hl TG
FI IETIH 8 ?

(i)  Toret fieamniieX 1 g/ gailear § gig e &1 acdd 98 T8l 8
foh 3T dieear gfear § ff sifaria: 9fg & swft | @ww o
BU ST I |

Deduce an expression for the frequency of revolution of a charged
particle in a magnetic field and show that it is independent of
velocity or energy of the particle.

Draw a schematic sketch of a cyclotron. Explain, giving the
essential details of its construction, how it is used to accelerate the
charged particles.

OR

Draw a labelled diagram of a moving coil galvanometer. Describe
briefly its principle and working.

Answer the following :

1) Why is it necessary to introduce a cylindrical soft iron core
inside the coil of a galvanometer ?

(i1))  Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity. Explain, giving

reason.
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MARKING SCHEME
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Q. No Expected Answer / Value Points Marks | Total
Marks

1. Definition : One ampere is the value of steady current which when 1

maintained in each of the two very long, straight, parallel conductors of

negligible cross section and placed one metre apart in vaccum, would

produce on each of these conductors a force equal of 2 x 107 N/m of its

length.

Alternatively

If the student writes F = ’2‘—1‘; %L

and says that when I; = I, = 1 ampere

R=1 meter and L = 1 meter, then

F=2x10"N

Award full 1 mark

Alternatively

If the student draws any one of the two diagram, as shown.,

F=2x 107N
- -7
— < 1 ampere B Q1Y 1ampere
<« —
1ampere 1 ampere
< lm——> im

Award full 1 mark 1
2. X—rays |y —rays 1 1
3. Force decreases 1 1
4. Intensity of radiation depends on the number of photons incident per unit area

per unit time.

[Note: Also accept the definition: ‘number of quanta of radiation per unit area

per unit time’. Also accept if the student writes:

All photons, of a particular frequency, have the same Kinetic energy and

momentum, irrespective of the intensity of incident radiation.

Alternatively

The amount of light energy / Photon energy, incident per metre square per

second is called intensity of radiation Yo

SI Unit : W/m? or J/(s- m?) Y 1
5. Clockwise 1

Alternatively

Q 1
A B
Outside Delhi  SET | Page 1of 17 Final Draft 3:00 p.m. 11/3/2014
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Neutrinos are neutral (chargeless), (almost) massless particles that hardly 1
interact with matter.

Alternatively

The neutrinos can penetrate large quantity of matter without any interaction
OR

Neutrinos are chargeless and (almost) massless particles.

Any two of the following (or any other correct) reasons :
i.  AC can be transmitted with much lower energy losses as compared to

DC

ii.  AC voltage can be adjusted (stepped up or stepped down) as per
requirement.

iii.  AC current in a circuit can be controlled using (almost) wattless Yo+
devices like the choke coil.

iv.  AC is easier to generate.

As a diverging lens Yo
Light rays diverge on going from a rarer to a denser medium.
[Alternatively Yo

Also accept the reason given on the basis of lens marker’s formula.]

Derivation of energy expression 1%
Significance of negative sign Y

As per Rutherford’s model

mv? _ 1 ze? €

T 4me, 12 A
1 ze?

= mv? =
ATE, T

Total energy = P.E +K.E.
1 ze? 1 2

= —+- mv
4mME, T 2

Yo

1 1 ze? _ _ 1 ze? Ya
B ame, T 8me, r

Negative Sign implies that
Electron — nucleus form a bound system. Yo
Alternatively

Electron — nucleus form an attractive system)

OR

Bohr’s Postulate 1

Derivation of radius of nth orbit 1

Bohr’s radius 1
For the electron, we have
Bohr’s Postulate (mvrzﬂ)

2T 1/2
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my?_ 1 ze?
ro 4me, 12
nh
and mvr= P
e mZ‘UZ‘rZ = nth ]/2
412
and mv?r = y— ze?
? Yo
_ €on?h?
T nze?m
Yo
Bohr’s radius (forn=1)=¢, h?/mze’m
10.
Formula for energy stored Yo
New value of capacitance Yo
Calculation of ratio 1
2
Energy stored in a capacitor = %QV = %CV2 = %% (any one) &
Capacitance of the (parallel) combination = C+C=2C 1,
Here, total charge, Q, remains the same
L _1Q?
~ initial energy = C
And final -1
nd final energy = - 1,
. final energy 1
" initial energy 2 Y%
[Note : If the student does the correct calculations by assuming the voltage
across the
Q) Parallel or (ii) Series combination
to remain constant (=V) and obtain the answers
as (i) 2:1 or (i) 1:2 , award full marks ]
11.
Statement of Ampere’s circuital law Y2
Showing inconsistency during the process of charging 1
Displacement Current Ya
According to
Ampere’s circuital Law Yo
¢ Bdl =uo |
+ -
Pl+M
+ -
+ -
0] + —
+ -
4+ -
+ -
+ -
c
c
(a) © &
Applying ampere’s circuital law to fig (a) we see that, during charging, the
right hand side in Ampere’s circuital law equals po |
However on applying it to the surfaces of the fig (b) or fig (c), the right hand
side is zero. 1
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Hence, there is a contradiction.
We can remove the contradiction by assuming that there exists a current
(associated with the changing electric field during charging), known as the
displacement current. Yo
When this current ( = %) is added on the right hand side, Ampere’s circuital
law, the inconsisitency disappears.
It was, therefore necessary, to generalize the Ampere’s circuital law, as
gﬁﬁdTZ Mo I, + o €, %
[Note : If the student does the reasoning by using the (detailed) mathematics,
relevant to displacement current, award full 2 marks ]
12.

Relation between V and | Yo

Graph Yo

Determination of emf and internal resistance %2+ %
The relation between V and | is
V=E-Ir
Hence, the graph, between V and I, has the form shown below. Yo

A

Yo

v

0 — 1 B
For point A, 1=0, Hence, Va=E
For point B, V=0, Hence, E=lgr Ya
Therefore, r = IE

B 1
Alternatively: emf (E) equals the intercept on the vertical axis. Internal %
resistance ( r) equals the negative of the slope of the graph.
13. ——
Circuit diagram 1
Working 1
1
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Working:
During one half of the input AC, the diode is forward biased and a current
flows through RL. Yo
During the other half of the input AC, the diode is reverse biased and no
current flows through the load R.. Ya
Hence, the given AC input is rectified
[Note : If the student just draws the waveforms, for the input AC voltage and
output voltage (without giving any explanation)
(award > mark only for “working”)
14.
Formula Ya
Substitution and calculation Yo+l
| = neA V4 Ya
S L5 Yy
Va= neA 9 x1028x1.6x10~19x1.0 x10~7 m/s
=1.048 x 1073m/s (& 1mm/s) 1
15. :
Tracing of Path of Ray 1 1
Tracing of Path of Ray 2 1
A
9
B RS NS 1
2 3
45‘>, 1
457
B C
[Note : If the student just writes (without drawing any diagram) that angle of
incidence for both rays ‘1’ and ‘2’ on face AC equals 45° and says that it is
less than critical angle for ray 1’ (which therefore gets refracted) and more
than critical angle for ray ‘2 (which undergoes total internal reflection),
award only ¥ + % marks.]
16. )
Function of Transducer 1
Function of Repeater 1
Transducer : Any device that converts one form of energy to another. 1
Repeater : A repeater accepts the signal from the transmitter, amplifies and
retransmits it to the receiver. 1
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1 Diagrams Yo+ Y
Explanations Yo+ Yo
Yo
Yo
A paramagnetic material tends to move from weaker to stronger regions of Ya
the magnetic field and hence increases the number of lines of magnetic field
passing through it.
[Alternatively: A paramagnetic material, dipole moments are induced in the
direction of the field.]
A diamagnetic material tends to move from stronger to weaker regions of the
magnetic field and hence, decreases the number of lines of magnetic field
passing through it. Ya
[Alternatively: A diamagnetic material, dipole moments are induced in the
opposite direction of the field.]
[Note: If the student just writes that a paramagnetic material has a small
positive susceptibility (0< X < &) and a diamagnetic material has a negative
susceptibility (-1= X < 0 ), award the %2 mark for the second part of the
question.]
18. =
Circuit diagram 1%
Condition Y2
I
Ry B Re
I Sk 1%
Vee
U N Vg lI‘
Condition : The transistor must be operated close to the centre of its active
region.
Alternatively
The base- emitter junction of the transistor must be (suitably) forward biased 1
and the collector — emitter junction must be (suitably) reverse biased.
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19.

a) Demonstration of transverse nature of light 1%
b) Calculation of intensity through P1 P> & P3 Yot Yo+ Yo

Light from the sodium lamp passing through the single Polaroid sheet ( P1)
does not show any variation in intensity when this sheet is rotated.
However, if the light, transmitted by Pi, is made to pass through another
Polaroid sheet (P2) the light intensity, coming out of P> varies from a
maximum to zero, and again to maximum, when P2 is rotated.
These observations are consistent only with the transverse nature of light
waves.
b) Intensity of light transmitted through P1= lo/?2

Intensity of light transmitted through Ps=-(lo / 2) x cos?30°

=31lp/8

Intensity of light transmitted through P2 = %IO cos? 60°

3

==]
32 ¢

[Note : If the student takes the intensity of light transmitted through

P1 as I, and calculates the intensity through Ps and P: as zloand liéloaward

Y2 + % = 1 mark for part (b) ]

Yo

Yo

Yo

Yo

20.

Definition of mutual induction 1
Obtaining the expression 2

Mutual inductance, between a pair of coils, equals the magnetic flux, linked
with one of them, due to a unit current flowing in the other.

Alternatively

The mutual inductance, for a pair of coils, equals the emf induced, in one of
them, when the current in the other coil is changing at a unit rate.

Yo

QB365 - Question Bank Software
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Let a current 1> flow through the outer coil.

The magnetic field due to this current

- N>

~Ho X I

The resulting magnetic flux linked with the inner coil
= @12 = Nl.([.lo% X 12) X 71'7‘12

— NiN 2
—(uo lz.nrl)lz

=Mp I,
NiN3
1

.

“n Mlz = Uo

Yo

Yo

Yo

21.

Answers to each of the three parts 1+1+1=3

a) This is to ensure that the connections do not contribute any extra,
unknown, resistances in the circuit.

b) This is done to minimize the percentage error in the value of the unknown
resistance.
[Alternatively: This is done to have a better “ balancing out” of the effects
of any irregularity or non-uniformity in the metre bridge wire.
Or
This can help in increasing the senstivity of the metre bridge circuit.]

c) Manganian / constantan /Nichrome
This material has a low temperature (any one) of coefficient of resistance/
high reisistivity.

OR

Calculation of total resistance of the circuit 1
Calculation of total current drawn from the voltage Source Y%
Calculation of current through R 1
Calculation of potential drop across R Y2

R _ RO + TR
total 2 %+R
_ R(Ro+ 4R)
2(Ry+ 2R)
%4

I(total) = Reotal
Ro

Current through R =12 = ligta X ﬁ
24+

2

RO
Ro+2R
_ V.2(Ro+2R) X R,
" R(Ro+4R) * Ro+2R

2VR,

" R(R,+4R)

= ltotar X

2VR,
Ro+4R

Voltage acrossR=1, R = ( )

Yo+ Y2

Yo

Yo

Yo

Yo

Yo

Yo
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22.

Ray diagram 1
Nature of final image Yo
Position of final image 1%

For the convex lens
u=-60cm, f=+20cm

1 1 .
—_ —+
— —=-givesv=+30cm

A

For the convex mirror
u=+ (30— 15) cm = 15 cm , f = += cm = 10 cm

Iy izt gives v =+30 cm
v u f
Final image is formed at the distance of 30 cm from the convex mirror

(or 45 cm from the convex lens ) to the right of the convex mirror.
The final image formed is a virtual image.

Yo

Yo

Yo

Yo

23.

Deriving the expression for average power 2
Condition for no power dissipation Ya
Condition for maximum power dissipation %

Applied voltage = V,, sin wt
Current in the circuit =lo sin (wt — ¢ )

where ¢ is the phase lag of the current with respect to the voltage applied ,

Hence instantaneous power dissipation

=V, sinwt X losin (wt — ¢)

:% [2 sin wt.sin (wt — ¢]

=% [cos p — cos(RQwt — ¢]
Therefore, average power for one complete cycle

= average of| % [cos ¢ — cosQwt — ¢]]

The average of the second term over a complete cycle is zero .
Hence , average power dissipated over one complete cycle = % cos ¢
[Note : Please also accept alternative correct approach.]

Yo

Yo

Yo
Yo

Outside Delhi SET | Page 9 of 17 Final Draft 3:00 p.m.

QB365 - Question Bank Software

11/3/2014




QB365 - Question Bank Software

Conditions
Q) No power is dissipated when R =0 (or ¢ = 90°)
[Note: Also accepts if the student writes ‘This condition cannot be satisfied
for a series LCR circuit”.]
(i)  Maximum power is dissipated when X.= Xc

1
oer—E(or ¢ =0)

Yo

Yo

24,

Energy band diagrams 1%
Two distinguishing features 1%

N
T

Electron energies

(i1)

o Empty
N Eg conduction
band

E,>3eV E¢

E,<3eV

Electron energies

Valence

Electron energies

:

(b) (c)

Two distinguishing features:

Q) In conductors, the valency bandand conduction band tend to overlap
(‘or nearly overlap ) while in insulators they are seperated by a large
energy gap and in semiconductors are separated by a small energy

gap.

(i) The conduction band, of a conductor, has a large number of electrons
available for electrical conduction. However the conduction band of
insulators is almost empty while that of the semi- conductor has only
a ( very) small number of such electrons avilable for electrical

conduction.

Yo

Yo+ Y2

Yo

25.

Values displayed 2
Diagnosis 1

(a) keen observer/ helpful/ concerned / responsible/ respectful towards elders.
(Any two)

(b) The doctor can trace and observe, the difference between the movement
of an appropriate radio- isotope through a normal brain and a brain having
tumor in it.

[Note : Also accept any other appropriate explanation.]

1+1
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26.
Two basic modes of communication Yot Vs
Process of Amplitude Modulation 1
Schematic Sketch 1
Two basic modes of communication are
I.  Point —to —point Yo
ii.  Broadcast Yo
In Amplitude modulation the amplitude of a carrier wave is made to vary,
with time, in the same way as the modulating signal varies with time 1
z '_'{.—Ir" T | 1 AT 1 1 P 1
ﬂ;' ; \l ;' I"I '{7‘.}\7’- ‘rl‘ ‘”'l l” I’ 'l "T\?‘-"»- -"v"‘" I' \' |I» : }' v]“n.mh."r\. f“,
et for AMOR (1111 1\ VS ALY \BED Y ©
U113 % RN % ~ W ~ 1
-2 ~ . 2 e il
0 0.5 1 1.5 2 2.5 K
217.
Formula Y
Calculation of debroglie wavelength 2
Comparison Ya
_Rh_ R — 1227 .,
A—p— — orA——WA "
B 6.63 x 10734 1
J(2x%9.1 x 10731 X 1.6 X 10719 x 50 X 103)
A=5.33x 107?m 1
The resolving power of an electron microscope is' much better than that ”
of optical microscope. 2
[Note : If the student writes R.P /11 award-this % mark]
28.
Diagram 2
Principle and working 2
Use and limitation Yot s
Metal brush 7, . v ‘Pullcy
; Insulating belt
¥ to carry and
deliver charge
T #—— Insulating
supporting
l column
, \ Motor driven
| O &=+ pulley
Metalbrush —* >~ | Grounded
delivering metal base 2
charge from
source
[Note : Award 1 mark only if the diagram is not labelled]
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Principle & working
Consider a set up of the type shown here

Total charge Q

Conducting
3 wire
K
+ +
+ +
+
Charge q
Insulating
handle
i.  Potential inside and on the surface, of the conducting sphere pf radius
‘R,:
p__1 @
Ve = 4me, R

ii.  Potential due to small sphere of radius ‘r’ carrying a charge ‘q’:

At the surface of the smaller sphere : 1}/ = 4”16 .% &
At the surface of the larger sphere : V' = ﬁ .%

~ The difference of potential between the smaller and the larger sphere:

Ay — L QL a\_(2, 4

=AV = 4me, [(R T r) (R N r)] Y

__4a (1 1

" 4me, (; - E)

When ‘q’ is positive, the inner sphere would always be at a higer potential
with respect to outer sphere, irrespective of the amount of charges on the
two.

. When both the spheres are connected, charge will flow from the smaller
sphere to the larger sphere. Thus for a set up of the type shown, charge would
keep on pilling up on the larger sphere.

Use : This machine is used to accelerate charged particles (electron, protons,
ions) to high energies.

Limitation:It can build up potentials upto a few million volts only.

Yo

Yo

Yo

Yo

OR
@ Deducing the expression for torque 2
(b) Finding the ratio of the flux through the two spheres 2
(© Finding the change in flux 1
(a)
The forces, acting on the two charges of the dipole, are
+qE and —qE v,
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tn]

Yo

The net force on the dipole is zero.
The two forces are, however, equivalent to a torque having a magnitude
T = (qE)AC
=(E. 2asiné Yo
= pEsing

The direction of this torque is that of the cross product (p"x E) . Hence,
the torque acting on the dipole, is given by

T=p x E

Yo

(b) y
As per Guass’s Theorem

Electric Flux = ¢ E. dS = Jendosed

=0 2 Y%
= For sphere Sy, flux enclosed = ¢, = E—Q 1,
For sphere Sy, flux enclosed = ¢, = ~£=¢ =<
Y%
LBl
¢ 3 .

When a medium of dielectric consistent €,. is introduced in sphere S the flux
;20
through S1 would be ¢p1 = —

2Q ]

o€y
[Note : If the student just writes that the flux through S; decreases, award %2
mark only.]

[Also award this mark if the student writes ¢, =
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29.
(a) Formation of bright and dark fringes 1
Obtaining the expression for fringe width 3
(b) Finding the ratio 1
(a) The light rays from the two (coherent) slits, reaching a point ‘P’ on the
screen, have a path difference ( SoP —S1P).The point ‘P’ would, therefore be a
i.  Point of maxima(bright fringe), if SoP —S1P=nA. Yo
ii.  Point of minima (dark fringe), if SoP —S1P= (2n+1)% ”
G
P
/ I
s, 1[ x
t
d >Z I .
[ 5 - y
S, 2
D——|
&
(b)
We have
2 2-)n2 a\? 2 a)?
(S2P)?- (SP) _{D ~(x+9 }— {D +(x-9 }
= 2xd
—_2xd | 2xd_xd Y,
SaP —81P—52P+51P 20 D ?
~ We have maxima at points, where 1,
%d =ni
and minima at points where
xd (Zn + 1) 1 Ya
D\ 2
Now, fringe width B= separation between two successive maxima( or two Y2
successive minima) = x,, — x, — 1
p D Y
“B==
(b) We have Yo
Imax _ (a; + az)z _ 25
Imin (al - az)z 9
4 _ 4
a1 Ya
Wi h_ @ _ 16
Wy L (a)? 1
[Note: Give ¥ mark if the student just writes Intensity o width
OR
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a) Obtaining the diffraction pattern 1%
Conditions for angular width 1%
b) Calculation of separation 2
(a)
"~ _» ToP
From S S » To C
« M, Y%

v
\ 4

The path difference ( NP-LP) , between the two edges of the slit, is given by
Y
NP-LP = NQ =asinf = af
We, therefore, get maxima and minima, at different points of the screen, A
depending on the path difference between the contributions from the
wavelets, emanating from different points of the slit. This results in a
diffraction pattern on the screen.

The path difference between two points Mz , My, in the slit plane, seperated
by a distance ‘y’, IS y@. Yy
At the central point, ‘C’, on the screen, ‘8" is zero.
All parts of the slit contribute in phase

Hence ‘C’ is a maximum.

At all points where ‘6" = (n + %) % we get (secondary) maxima of varying 2
intensity. This is because of the non-zero contribution of a (decreasing)part of
the slit at these points.

At all points where 6 = %’1 we get minima. 1,
This is because of a net (almost) zero contribution of the whole slit at these
points.

[Note : Please also accept alternative correct diagram with appopriate
explanation.] VA

(b) Angular width of the secondary maxima ~ 2(2n+ 1 )%

“* Linear width = [(2n+ 1)2] D

Yo
= Linear seperation, between the first maxima (n=1) of the two
wavelengths, on the screen, is

302~ h)
a

D
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_ -9
~ Seperation = 252 5903:10 X 1.5m 1
2X10
=135x X 1073m (= 13.5 mm)
(@) Expression for frequency 1%
Frequency Independent of ‘v’ or energy Y2
(b) Sketch of cyclotron 1
Construction 1
Working 1
(a) When a particle of mass ‘m” and charge ‘q’ , moves with a velocity V,
in a uniform magnetic field B , it experiences a force F where
F=q@x B) Ya
2
~. Centripetal force =— = 2 v B, .
r o
-
"~ qB. 5 1,
: =YV -5 2
h frequenCy - 2nr 2mm ) B
~It is independent of the velocity or the energy of the particle. 1,
Magnetic field out Deflection plate
of the paper
- | Exit Port
I 1
\ . | Charged
_ | particle
[~ D,
Construction: The cyclotron is made up of two hollow semi-circular disc like
metal containers, D1 and D>, called dees.
It uses crossed electric and magnetic fields. The electric field is provided by
an oscillator of adjustable frequency.
[Note: Award this mark even if the student labels the diagram properly
without writing the details of the construction.]
1
Working: In a cyclotron, the frequency of the applied alternating field is
adjusted to be equal to the frequency of revolution of the charged particles in
the magnetic field. This ensures that the particles get accelerated every time
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they cross the space between the two dees. The radius of their path increases 1
with increase in energy and they are finally made to leave the system via an
exit slit.
OR
(@) Labelled diagram 1
Principle and working 2
(b) 1) Reason for cylindrical soft iron core 1
i) Comparison of current sensitivity and voltage sensitivity 1
Scale
Pomter—»i Permanent magnet
Coil
1
\23,‘:"”"
l\Jmform radial
magnetic field
Principle and working : A current carrying coil, placed in a uniform 1y
magnetic field, (can) experience a torque
Consider a rectangular coil for which no. of turns = N,
Avrea of cross- section = IxXb=A,
Intensity of the uniform magnetic field=B,
Current through the coil=I
«. Deflecting torque = BIL X b = BIA
For N turns t =NBIA
Restoring torque in the spring = k@ Yy
(k = restoring torque per unit twist)
~ NBIA = k6
w = —k 0
T (NBA) Yo
~1 < 8
The deflection of the coil, is, therefore, proportional to the current flowing Yy
through it.
(b) (i) The soft iron core not only makes the field radial but also increases 1
the strength of the magnetic field.
[ Note:- Award this one mark even if the student writes just one of
the two reasons given above )
(i)  We have
Current sensitivity = 12 = NBA/k
itivity = &= & = ( NB4y 1
Voltag_e sensﬂn_nty- T —_(_ p ).R = 1
It follows that an increase in current senstivity may not necessarily increase
the voltage sensitivity. Yo
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