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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.
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There is no ove 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=3x10% m/s

h =663 x 10734 Js
e=16x10"1°C

1, =41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, =91 x 103! kg

I3 ITeTsh ofd (4T9T) fopet emramel ar PQ’ & S o | oIy ST UR W@ 7 |
34 feufa § 99 aR PQ ® 91 ThaHH €9 § §¢ W@l ©, a o § INa gr i
fasm gifsT | 1

S

P y Q
A conducting loop is held above a current carrying wire ‘PQ’ as shown in
the figure. Depict the direction of the current induced in the loop when
the current in the wire PQ is constantly increasing.

P Q

=0 AFTS o < YTIETE! THTL ITehl o §1= o sl HohoddT ohl ITINT hid
BU U UFRR 9T <kl g €T | 1

Using the concept of force between two infinitely long parallel current
carrying conductors, define one ampere of current.
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d.c. dicedl 6t GO H a.c. dleedl % ITAN i TRl i of Wl g ? &

<h [T éllﬁm |
Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

feorR-Aea &= W@Td o o FA A& s 2
Why do the electrostatic field lines not form closed loops ?

1-5 STIICHT o qHEE ggrd ¥ & fohelt IWIaal ©iF i 1-33 TTSHIH o A
H SR T B | 1 A O AR % §9 H SHFER U 1G] YA h FI
H ? RO AT |

A biconvex lens made of a transparent material of refractive index 1-5

is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.

T § < JRIIT-GUTE a1gafi A 31 B @ fore, smufaa faferor i smafa < @
R fawa o1 fomror gifen =0 g | 39 a1 9igeti °§ 9 foheaeh Hei-hed &
A Al 8 ? 39 I hl gfee T |

N\
T qg B 9id A
et fawa
(Vo)
O Yo, Vo' 5
Wol " 7 I IR () —>
=
WO, ////
T e
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The graph shows the variation of stopping potential with frequency of

incident radiation for two photosensitive metals A and B. Which one of
the two has higher value of work-function ? Justify your answer.

/

T Metal B Metal A

Stopping
potential
(Vo)

7

. , Frequency of incident
Wol|.” S radiation (v) —

7. 3x10'3 Hz sgha i a1 foga-grachia Teagn & fhd Wi § 99 T@dl 8 ? 1

To which part of the electromagnetic spectrum does a wave of frequency
3 x 1013 Hz belong ?

8. WM p-&F H AT 1 T TR €9 H hicd w1 I ST & ? 1

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

9. Tt qfd & IR, ! JTIRY-FE H &T%A 25 x 107 m? 7 a1 Sed
1-8 A 9T YaTfed &l W&l ], U = Saeil hl 3T YT =T o1 3TTheld
HifT | 77 T foh =Te sl o1 Bhcd 9 x 1028 m ™3 7 | 2

Estimate the average drift speed of conduction electrons in a copper wire
2

of cross-sectional area 2-5 x 107/ m carrying a current of 1-8 A. Assume

the density of conduction electrons to be 9 x 1028 m3.
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fopell TR dfgent HETRA < STTEIRIA B4 o Yehl T (o= hid BY I8 GRI1EY

fop foreemaa amr o SRor e i wffifad s & fou tfer < ufefia fem 6t
forE TohR =TI S <hY TRl gidl 3 |

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.

TCHTY] o TGTHIS HISA I ITANT HLd Y BTG AT H FHFLH ohl HA Holl
% TTq =Stk Scad I | ST <l A ool RUMCHS B T T 379 7 2

AT

S % AT Higel & ARAEIA! 1 ST Hieh Seiere i shl nal hel hl BrsaT &
foru =1 e IR | 30 TR SR 1 B3 & fotw s e hif |

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.

fopell EwfgaTg THeRITT 50 ABC % %oieh AB W SR STTHI THavll Jehmsl h
Tl fortul STTTeTreaq STT9ae it & | hid o fI9H o UEq-Ih Tl 1 F
% fofu shmst: 1-3 3 1-5 § | 3 Foptunl 1 ToW ® Yom1 3 o q99Tq i 99
smfEa Hifr |

A

45°
‘2? 9

‘17 3

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 1-3 and 1-5. Trace the

path of these rays after entering through the prism.
A

45°
‘2’ ;

‘1, 3

45°
B C
IR gurtedt ¥ ffafiga & e fafige 2
i) Ut
(i)  HAigdh

Write the functions of the following in communication systems :

(1) Transmitter
(i1)  Modulator

(i) S erd Ud (i) Ufagrah ugrd 6 sufedfa & gradh & e
& YIGR ARG Wil 28T | 39 TadeThit d&qv &l surea ford TR <l
Tt B 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 1 ufuy sma difew | fora sewen o 37
T Jaeeh o €9 H S LT § ? 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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gfger 3G 6l TRl 4 (81 p-n AT SRS o TU-dUT [GChRl & €9 H S

G I =TT il |

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

forelt o1 forept fagq a8 o (emf) ‘B’ q9n =itk Ufaleg o 8, fopelt =v
gfaliess ‘R’ ol & wnfora foram o 2 | 8t sht <fiqet dieedn V2 ST a1
& &g foewor ot gurie & fou ue ife | 3@ OT% 1 ST ek I8 guIise
T o o1 foR[q-aT8® 9 (emf) TR 3k AT Ty i FHafor forg TR
o < 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.

qTiar C o fordlt TR ufgem Genfir =t fava vV s emafsa fomem o | soeh
qvETd 39 A9 aiiar o foRell 1= wuria, S Safid aEl ], @ watea fen
ST B | HYh (R O dfed Sell SR ST § Ushel HUTi § |ied it
U T I |

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.

ferell goft LOR diwe W S aieeal V = V, sin ot 35IH 1 Sl & | Th
s T Ha i Wi o fog st sgere hiferg |

fopg ateen # (i) Tafy ufuy o fog@ aw vanfza & @ 8 s oft wifvs-em 7
B, (i) 9 § Stferepan with-&= g & 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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(a) X aq § UfcRigehi & e AT I B 6H OIS T8 &1 RN SR
ST B 2

(b) e &g % AR W HWRIG: HAH foirg 1 984 H WTH T I Trefiehal
ERUKUIS IR

(c) HIX Ag % AR o fow forg qaredl 1 Iw=mT foharm ST & of &1 2
AAAT

o # gt sTgER R Q 1 13 Iy favemrdi & g oar 8 | favemrdt s
F Tild R Q B | favemTd 1 V dleedl i A ol St 8 | S Hdl
rgeh fawemmdt 9 &% wew # 7, @9 R & i W dieear o fofu =9 o=
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.

(a)

(b)

(a)

(b)

Ve

Al— " "N IIN—C
(.

R

L AMMANA———

M@ 1 HEEAl | Ig g foh Tehv & HRU FF 1 Agfad Tehm
fore g gfera &1 ST ® |

3l dIeitigel P, A1 P, sl $H TR Tl 11 8 Toh $eh WTRd-3781 Ueh-gat
o Teaq Bl | din I o1 Sigfed Sehrer Py W 3fafad 7 | foret dfrat
dleliss P, i P, 3R P, % i< $@ TR W T & 6 g@n
Td-31&1 P, o WTRG-3181 & 45° T 9 41 | P, P, 3 P, & T
a1 kTRl <hl st i i |

Show, with the help of a diagram, how unpolarised sunlight gets
polarised due to scattering.

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 P, is kept in between P, and P,
such that its pass axis makes an angle of 45° with that of P,.
Determine the intensity of light transmitted through P, P, and

P,

HIA13S o TIUTehed Ue <hl GRWTST ST | L Tehed o ToRE] Tk | 910 1
fafifa & & fow, so8 afua gradha a1 & e =79 am Hife |
Define the term self-inductance of a solenoid. Obtain the expression for

the magnetic energy stored in an inductor of self-inductance L to build up
a current I through it.
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2. fedt 3o W i it 4 s i b e, afeu

3R Tohamenardl § TH—a W St 1 Y0 R W oft | 97 ISR e RBRag
e oft et oft | At 4 9 HTAl-fUar & e i SFedi-Sita w1 gIE
feam | sfaet = un 1 e wlia fopn SR I8 frgm forn fof wan sA-cgm &
difed 2 |

(a)  3TMTeh AFER AT = Fohed et i Tefia foram 2

(b) USAAZHRIY fohd ThR Siacti hl FH-IIA T TG i H TFEAT L

8 ? 3

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 ?

24. 20 cm BIHE g % THH ITA @H I 10 cm BIHE gl o [ Faaal g4U
AT 39 TR T@1 TR @ T 39 SMI hl Th-g8 § gl 50 cm 2 | H&F 318
FUTK I Tl Grol 38 3Iqd oF T AT & | 36 TIH gl o+ Afaw
yfafersr &1 feafa sma i | ufdfees a9 goe & for fopeor s ot
@it | 3
A convex lens of focal length 20 cm is placed coaxially with a concave
mirror of focal length 10 cm at a distance of 50 cm apart from each other.

A beam of light coming parallel to the principal axis is incident on the

convex lens. Find the position of the final image formed by this
combination. Draw the ray diagram showing the formation of the image.

25. IR & a qd &1 (foumd) fIRaw | W wiga hi fshan i s i |
Torell e ST@ i Wiveht I8 uIisT foh fohell STashi™ aTgeh aUT T Aiga
e o TR g foRE SRR 3T Wighta et ST ek S 7 | 3

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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HIE FAF LA 50 KV ohl dlcedl gRI caikd Scidrei ol IUANT hidl 7 |

THRHT § Hag - qUieed fgiid FIfT | 37 SR, I TR gRE
3G &I THE AFd gY, Tl Soragi GEwesll ol fade &war s o fored
UH WehTIreh FEAGS o el JehTeT 1 SUANT BIAT &, hd hl STl § 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 ?

A1 S TG o YR W ATeTehi, Adararenl A fogq-ufern o o= fohedi @
faveTeit @en 1 foafeT |

Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

(a) TR &9 4 el srrafera wor i ufehrw gt & fo ek ogeaw
Hifsu it 71z Twizy f6 78 afy Ho1 & i srean SEeht ot Wl
BN

(b) ETEHAGM I AT ARG WY | 3Eeh G T AT faeqa
forerer 3 U same WY foh ST Uil &l @id L % [T 36!
37T fohm geRR feham STTaT |

HAYAT
(a) = FUSAl TedAIHiR H TR ANG Tif=w | 3@k g 3R
AT 1 &g | i IR |
(b) TmfaRed % s e .
(i)  TeodHIet 6 FHUse! o = TH g b SAHBR IS Dl TG
w1 STE9Th 8 7
Gi) Tt fieadice St amo gonfear & afg 0 &1 acd 77 & 2
fop 3Tehl dieear gunfear # o ifyamia: gfg & smoft | wror <@
FU SARAT HIWT |
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(a) 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.

(b) 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

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

(b)  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.

e UTH S T ATHIhd ARG Gifew | 98 g9 & fore {6, fohm yepm fopeft
sg Mo o Hidt fFel ImaflE o M = W a8 M W foeme @en °
AT ! TIFTANG feoham ST Tehell 8, 39 = o1 SRIwR fagra foafew | @
T & IYINT T 3ZW@ hifoTT a2 38eh! HHmd ot fafau | 5

AT

(a) Torelt whamT 8w E ot sufeaf § foya smet b aret e foga
T HE H AT TA-ATEO b AT STk Fead iU |
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AT 2Q AT 4Q Y NG B | (1) T TS a1t T wored
AT TG hINT | (i) AfG S o Hiadt T T 1Y o TIH W WALARh
‘¢, 1 IS HieAw W fean W, @ M Sy W TE arel T v §
T TG BT 2 SATI9Th SaTeh Scud hiforg |

4Q

Sq

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.

(a)

(b)

OR
Deduce the expression for the torque acting on a dipole of dipole
%
moment 5) in the presence of a uniform electric field E .

Consider two hollow concentric spheres, S; and Sy, 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 ‘e, is introduced in the space inside S in place of air ?
Deduce the necessary expression.

4Q

Sq
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

W%%R%W%%Wﬁ%ﬁﬂ

THHIA 3R hredt arft (e fora JepR aTe <t Tt € | 39 TR bt
%ﬁ?ﬂéﬁ?%mmmﬁﬁql
I & feferdt wam 4 fiftrss ot Sfarss it disraret o1 U 9: 25 8 |
g1 ford st =ereal 1 STUTd F1a HIfT |

ST
ey 4 guig i for fopet weraff gt @a g wdiea frel weme
aet Tt o wror fordl 92 W foaada e forg e are foran S 2 |
3 TR fedioes 3fEmss 3R fedies fiftss <hi wwiofie =terE & fou wid
red I |
2 x 107% m g I Tha 5 g0 B a1 foada &1 s1erH &
fore arf-arh @ Gifsem & g i 590 nm R 596 nm i g AT
1 I9ART fopam T | fort 3T w6 o &ff= H1 g 15 m B | QT et |
g foadt ¥t # wea Sfame B foufawt & e gued afefad
i |

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.
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Q. Expected Answer / Value Points Marks | Total
No. Marks
1. Clockwise
: l
P Q 1
2. 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 = ’;—; %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=2x107N
F=2x107N
1 ampere 1ampere
F
1 ampere 1 ampere
1m im
Award full 1 mark 1
3. 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+ Y2
devices like the choke coil.
iv.  AC is easier to generate. 1

Outside Delhi SET Il Page 1 of 19
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They start from positive charges and end on negative charges
[Alternatively:
Electric field is conservative in nature.]

Converging lens

Light rays converge, on moving from denser to rarer medium.
Alternatively:

Note: If explained on the basis of lens makers formulae, award 1 mark.

Yo

Yo

Metal A
- work functions W = hv and v, > v,

Yo
Yo

Infrared radiation

Neutrinos are neutral (chargeless), (almost) massless particles that hardly
interact with matter.

Alternatively

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

Neutrinos are chargeless and (almost) massless particles.

Formula Ya
Calculation of drift velocity 1%

I = AneVy

1.8
T 2.5 x1077x9x1028x1.6X10~19

~Vq

=5X 10™m/s

Yo

Yo

10.

Statement of Ampere’s circuital law Y2
Showing inconsistency during the process of charging 1
Displacement Current Y2

According to
Ampere’s circuital Law

¢§di:uo |

P

R

L)

T4+ et +

2 IR T

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 o |

Yo

Yo
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However on applying it to the surfaces of the fig (b) or fig (c), the right hand
side is zero.

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.

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

iﬁdi: Holc+ o €, %
[Note : If the student does the reasoning by using the (detailed) mathematics,
relevant to displacement current, award full 2 marks ]

Yo

Yo

11.

Derivation of energy expression 1%
Significance of negative sign Ya

As per Rutherford’s model

mv? _ 1 ze? €
r 4me, 12
1 ze?
= mv?= —
4TTE, T
Total energy = P.E +K.E.
1 ze? 1
=- — += mv?
4mMEy, T 2
1 1 ze? _ _ 1 ze?
2 4me, T 8me, T

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

Alternatively
Electron — nucleus form an attractive system)

OR
Bohr’s Postulate L)
Derivation of radius of nth orbit 1
Bohr’s radius L)

For the electron, we have
Bohr’s Postulate (mvr=%)

mv? _ 1 ze?

r 4ATE, T2

nh
and mvr= P

n?n?

412

a mzvz’rz =

Yo

Yo

Yo

Yo

Yo

Yo
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2

1
ze
4me,

and mv?r =

€on?h?

S =
mze?m

Bohr’s radius (forn=1)=¢, h?/mze’m

Yo

Yo

12.

Tracing the path of the two rays 1+1

USs,

525
45°7

[Note : If the student does not draw the diagram but just writes that the angle
of incidence for both rays ‘2’ and “1°, on face AC = 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 % +
% marks]

1+1

13.

Function of transmitter 1
Function of modulator 1

Transmitter: A transmitter processes the incoming message signal so as to
make it suitable for transmission through a channel and subsequent reception.

Modulator: It is a device in which the amplitude/ (frequency/phase) of a
high frequency carrier wave is made to change in accordance with the
message signal through (appropriate) superposition.
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14. 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 %> mark for the second part of the
question.]
15. =
Circuit diagram 1%
Condition Y2
I
Ry B Re
I Sk 1%
L -
Ui Vg *

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
and the collector — emitter junction must be (suitably) reverse biased.

Yo
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16. ——
Circuit diagram 1
Working 1
_Transformer 5 X 1
| |
| I
Primary = Sécondary R,
: —<
T —— _.: B Y
Working:
During one half of the input AC, the diode is forward biased and a current 1
flows through Ry. 2
During the other half of the input AC, the diode is reverse biased and no 1
current flows through the load RL. 2
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 Y2 mark only for “working”)
17.

Relation between V and | %
Graph Ya
Determination of emf and internal resistance 4 + %

The relation between V and | is
V=E-1Ir
Hence, the graph, between V and I, has the form shown below.

— > e

O — 1 B

For point A, 1=0, Hence, Va=E
For point B, V=0, Hence, E=lgr

E
Therefore, r = —
Ip

Yo

Yo

Yo
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Alternatively: emf (E) equals the intercept on the vertical axis. Internal
resistance (r) equals the negative of the slope of the graph.

Yo

18 Formula for energy stored Yo
New value of capacitance Yo
Calculation of ratio 1
Energy stored in a capacitor = %QV = %CV2 = %%2 (any one) &
Capacitance of the (parallel) combination = C+C=2C 1,
Here, total charge, Q, remains the same
Lo 1Q2
~ initial energy = EQ?
. 1Q?
And final energy = -~ 1,
. finalenergy 1
" initial energy T2 L
[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 (ii) 1:2, award full marks ]
19.

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

=1/, sinwt X losin (wt — ¢)

:% [2sin wt .sin (wt — ¢]

_Yolo

- [cos ¢ — cosQRwt — ¢]

Therefore, average power for one complete cycle
Vol
= average of[ % [cos ¢ — cosRQwt — ¢]]
The average of the second term over a complete cycle is zero .
.. Volo
Hence , average power dissipated over one complete cycle = — €os )

[Note : Please also accept alternative correct approach.]
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

Yo
Yo

Yo

Yo
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20.

Answers to each of the three parts

1+1+1=3

Or

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.

This can help in increasing the senstivity of the metre bridge circuit.]
¢) 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 Y2
Calculation of current through R 1
Calculation of potential drop across R Ya

Ro

R =2+ g
total 2 122_0+R

_ R(Rp+4R)

2(Ro+ 2R)
1%

I totar) = P
Ro

Current through R = 12 = ltota X ﬁ

2

Voltage across R = I, R = (

Ry

Ro+2R
_ V.2(R,+2R) « —Ro

R(Ro+4R) ~ R,+2R
2VR,

" R(Ro+4R)

= liota X

2VRO)
Ro+4R

Yo+ Y2

Yo

Yo

Yo

Yo

Yo

Yo
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21.

a) Diagram Y2
Explanation 1
b) Intensity through P, P3, P2 Yo+ + Y
(a)
Incident Sunlight
(Unpolarised)
ey
S
Scattered Light
(Polarised)
To Observer
OR

The acceleration, of the charges, in the scattering molecules, due to the
electric field of the incident radiation, can be in two mutually perpendicular
directions.

The observer, however, receives the scattered light , corresponding to only
one of these two sets of the accelerated charges.

This causes scattered light to get polarised.

Alternatively : The observer receives scattered light corresponding to only
one of the two sets of accelerated charges i.e. electrons oscillating
perpendicular to the direction of propagation.

(b) 1

Intensity of light through P1 = 1

Intensity of light through P2 = %"cosz 45

b 1 _l
) 21. 2 ) * I 1 I
Intensity of light through P3 = :"cos2 45=2x- =2

[Note: If the students takes the intensity of light, transmitted through P, as
1, and calculates the intensities, transmitted by P> and Ps, as I;" and IZ"
respectively, award %2 + %2 = 1 mark only.]

Yo

Yo

Yo

Yo

Yo

Yo
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22.
Definition 1
Derivation 2
Self inductance : It is equal to the magnetic flux, linked with the solenoid,
when a unit current passes through it.
Alternatively
It is equal to the induced emf in the solenoid when the current, through the
solenoid itself , changes at a unit rate. 1
Energy stored
U= [ Eidt V2
7 di 1
Here |E| = LE |
U=« U= [ Lo xidt= | Lidi v
dt o
2U=ILP
2
23.
Values displayed 2
Diagnosis 1
(a) keen observer/ helpful/ concerned / responsible/ respectful towards elders. 1+1
(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 1
tumor in it.
[Note : Also accept any other appropriate explanation:]
24,

Position of final image formed by the lens mirror combination 2
Ray diagram 1

For the lens
1 1 1

f v ou
As u is infinity, v = 20cm
For the concave mirror, the image, formed by the lens, acts as the object.
Hence, u = - (50 — 20 )cm = -30cm

Also, f=-10cm
1 1 1
f v+u
1 _1 1
10 v 30
v =-15cm

The final image is, therefore, at a distance of 15cm to the left of the concave
mirror(or at a distance of 35cm to the right of the convex lens)

Yo

Yo

Yo

Yo
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L
1
& 200w *- 206w >
25.
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
2 P 1 1 > T Ty 1 T 7 1
il .’ll ;. *l 'wT' . ’\__.—ﬁl' I "I (4 ﬁl?‘-» | ' : e e
Cm{t) for AM 0 -‘, : | ‘. ‘} (| l" " I\y".--“'?:(«. \ ," " l' | ‘l : " I\ f '\' ;":f\ : .L‘I' .' |. ’ || { I‘ | .“.::F-V ¥ (C) 1
\/ | ||\l ~ | L7 ] | 1| Y
_2 ...k"l‘i—;"-j'..jl 14-.""u'u"’; l.J'\ I“i—“' ;"..hl
0 0.5 1 1.5 2 2.5 K
26.
Formula Ya
Calculation of debroglie wavelength 2
Comparison Ya
_h__h — 1227 .,
A—p— — orA——WA ”
_ 6.63 x 10734 1
J(2%9.1 X 10731 x 1.6 X 10719 x 50 x 103)
A=5.33%x 10712m 1
The resolving power of an electron microscope is much better than that ”
of optical microscope. 2
. 1 i
[Note : If the student writes R.P a -, award this %2 mark]
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27.

Energy band diagrams
Two distinguishing features

1%
1%

conduction

N
T

Electron energies

(i1)

o

band

E,>3eV

Electron energies

band

)

Two distinguishing features:

gap.

available for electrical

conduction.

Valence

Overlapping

band
(Eg = 0)

Valence
band

Empty
“ conduction

E.
E;<3eV

Electron energies
Ly

(c)

Q) In conductors, the valency band and 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

(i) The conduction band, of a conductor, has a large number of electrons

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

Yo

Yo+ Yo

Yo

28.

(b) Sketch of cyclotron

Construction
Working

(@) Expression for frequency 1%
Frequency Independent of ‘v’ or energy Ya

s

(a) When a particle of mass
in a uniform magnetic fi

‘m’ and charge ‘q’ , moves with a velocity V,

eld B , it experiences a force F where

F=q@ x B)

Yo
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2
«. Centripetal force =- = 2 v B,
m '
qB.
- v
- fr_eq_uency T 2mr 2mm . .
~It is independent of the velocity or the energy of the particle.

— 4By

Magnetic field out Deflection plate
of the paper

Construction: The cyclotron is made up of two hollow semi-circular disc like
metal containers, D1 and Dy, 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.]

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
they cross the space between the two dees. The radius of their path increases
with increase in energy and they are finally made to leave the system via an
exit slit.

OR

(@) Labelled diagram
Principle and working
(b) 1) Reason for cylindrical soft iron core
i) Comparison of current sensitivity and voltage sensitivity

e

Yo

Yo

Yo
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Scale

Pointer _.i Permanent magnet

Uniform radial
magnetic field

Principle and working : A current carrying coil, placed in a uniform A
magnetic field, (can) experience a torque

Consider a rectangular coil for which no. of turns = N,
Avrea of cross- section = Ixb=A,

Intensity of the uniform magnetic field=B,

Current through the coil=I

~ Deflecting torque = BIL X b = BIA

For N turns 1 =NBIA

Restoring torque in the spring = k& Yy

(k=restoring torque per unit twist)
~ NBIA = k6

. k
1= (57)°
~ 1 < 6
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)  Wehave
Current sensitivity = 19 = NBA/k
itivity= &= &= ( NBAy 1
Voltage sensitivity = i ( p ) = 1,
It follows that an increase in current senstivity may not necessarily Yo
increase the voltage sensitivity.
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29.

Diagram 2
Principle and working 2
Use and limitation Yot Vs

Metal brush %

Insulating belt
*  to carry and
deliver charge

#—— Insulating
supporting
l column

, | Motor driven
| O &9 pulley
+ + #i
Metal brush —1 e’ le——— Grounded
delivering metal base

charge from
source

[Note : Award 1 mark only if the diagram is not labelled]
Principle & working

Consider a set up of the type shown here
Total charge Q
¥

i.  Potential inside and on the surface, of the conducting sphere pf radius
‘R7:
p_ 1 Q

R ™ 4me, R

Ii.  Potential due to small sphere of radius ‘r’ carrying a charge ‘qQ’:

At the surface of the smaller sphere : ' = A
4TTE) T
At the surface of the larger sphere : V' = 47:6 .%

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

4 =g (G )= G2

Yo

Yo
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__4q (1 1

- 4TE, (r R)
When ‘q’ is positive, the inner sphere would always be at a higer potential 1
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 1

keep on pilling up on the larger sphere.

Use : This machine is used to accelerate charged particles (electron, protons, 1

ions) to high energies.

Limitation:It can build up potentials upto a few million volts only. 1
OR

N

@) Deducing the expression for torque
(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 1

+qgE and —qE

E

Yo

The net force on the dipole is zero.
The two forces are, however, equivalent to a torque having a magnitude
T = (gE)AC
=gE. 2asin@
- pEsin@ 1

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

(b)

As per Guass’s Theorem
Electric Flux = § E.dS = dendosed

€o

2
~ For sphere Sy, flux enclosed = ¢, = E—Q
[
2Q+4 6
For sphere Sz, flux enclosed = ¢, = ~£—¢ = 2
o o
Ll
¢z 3

When a medium of dielectric consistent €,. is introduced in sphere S1 the flux
;20
through S1 would be ¢1 =z

20 ]
0Ey

[Note : If the student just writes that the flux through S1 decreases, award %2

mark only.]

[Also award this mark if the student writes ¢, =

Yo

Yo

Yo
Yo

Yo

30.

(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 —SiP=nA.

ii.  Point of minima (dark fringe), if S2P —S1P= (2n+1)%

(b)
We have

or-oror- (29} [+ (-3
=2X

2xd - 2xd _ xd

SaP _81P=SZP+51P T 20 " D
~ We have maxima at points, where

Yo

Yo

Yo

Yo
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% =ni e
and minima at points where
xd 2n+1
xa_ ( ),1 "
D 2

Now, fringe width B= separation between two successive maxima( or two

successive minima) = x, — x, — 1

" = — 2
"B = 7
(b) We have
Imax _ (al + aZ)Z _ 25 &
Imin (al - aZ)Z 9
- a 1
Wi L @) 16 72

W, L (ap)? 0
[Note: Give ¥ mark if the student just writes Intensity o width

OR
a) Obtaining the diffraction pattern 1%
Conditions for angular width 1%
b) Calculation of separation 2
(a)
= 4
D 'O _» ToP
- - 4
From S » To C

Yo

v
v

The path difference ( NP-LP) , between the two edges of the slit, is given by

NP-LP = NQ =asiné ~ af Yo
We, therefore, get maxima and minima, at different points of the screen,
depending on the path difference between the contributions from the Yo

wavelets, emanating from different points of the slit. This results in a
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diffraction pattern on the screen.

The path difference between two points M1, My, in the slit plane, seperated
by a distance ‘y’, is y6.

At the central point, ‘C’, on the screen, ‘8’ is zero. Yo
All parts of the slit contribute in phase
Hence ‘C’ is a maximum.

At all points where ‘0’ = (n + %) % we get (secondary) maxima of varying

intensity. This is because of the non-zero contribution of a (decreasing)part of
the slit at these points.

At all points where 6 = nf we get minima.

This is because of a net (almost) zero contribution of the whole slit at these Ya
points.

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

(b) Angular width of the secondary maxima =2(2n+ 1 )g
** Linear width = [(2n+ 1)7] D

Yo

Yo

~ Linear seperation, between the first maxima (n=1) of the two 2

wavelengths, on the screen, is

3(4, — 4

(Ga=h)
a
~ Seperation = 3(596_5902:10_9 X 1.5m
2X10

1

=135x X 1073m (= 13.5 mm)
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