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(v)

(vi)

(vii)

3R 1% T 3 FE |

J97F 9 T18 T 9% J97 @ b F1 8, I97 &. 19 T 27 H y9% I97 diT
3% HT 8 37 J97 T. 28 T 30 H Y% J97 qiel 37 FT 3 |

@7 37l FI Jo1 § & U GoTRE T & |

J97-97 § THT W B3 [dHeT 781 & | a9y, 3 3Pl arc Uh 9T H, T B
FIe7 TH F¥7 H 3N g 371 dret @i+l I991 § =Rk 97 JGIT 196597 T 7/
98 yv] H 379! 170 7T 997 § & FacT Th I97 8 AT 8 |

FAFAN & ITIIT HI IFFHT TG & | TINT Ile IFEITH & T T TFTIHIT
GRIOET &7 I3 T GFd & |
BT SFIIF &1 3T [HITGd Hifdew [l & 1l FT ST FGHd 8 -
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
n, =4nx 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 1073 kg

General Instructions :

)
(ii)

(i11)

(iv)

(v)

55/2/3

All questions are compulsory.

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

Questions No. 9 to 18 carry two marks each, questions no. 19 to 27 carry
three marks each and questions no. 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.
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(vi) Use of calculatgrs 1S not permitted. However, you may use log tables if

necessary.
(vii) You may use the following values of physical constants wherever
necessary :
c=3x10%mss

h=663x10%*Js
e=16x1019C
= 4nx 1077 T mA™!

1

4re
o

=9 x10° Nm? C2

m, =91 x 1073 kg

1. 3@ | Tordt e famgend STTasT o U1 &3 W@d gl =i § | famgati Q
I P F s forelt oy omcush mew < feufas Stel & T #1 fow
ELIEL 1
-Q
‘P

Figure shows the field lines due to a positive point charge. Give the sign
of potential energy difference of a small negative charge between the

points Q and P.
-Q
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Sefeh B~ &9 § WA HEAT Z H Th i ghg a1 pt T H Tk hl HH! &1 ST
2 | SRl Afgd A Hi |

In both B~ and B* decay processes, the mass number of a nucleus remains

same whereas the atomic number Z increases by one in f~ decay and
decreases by one in B* decay. Explain, giving reason.

fopell et =Ta® % T8 % TS fog W fORSgd &9 # e *
ANArIad 1 BT TG 2 ShRUT T |

Why must electrostatic field at the surface of a charged conductor be
normal to the surface at every point ? Give reason.

TR T DI HYSRR A (I197) Torelt Jraehi™ & 51 ¢[9 o adl o STSerread
WW@QW%,%W W,f{?ﬁabcﬁﬁf{?ﬂﬁf a'b'c W,ﬂﬁ
Hl g | g9 H U gr A foen s 7 2 R i |

X X X X X X X X
’
a a
X X X X X X X X
b c b’ ¢
X X X X X X X X
X X X X X X X X

A triangular loop of wire placed at abc is moved completely inside a
magnetic field which is directed normal to the plane of the loop away
from the reader to a new position a'b’c’. What is the direction of the

current induced in the loop ? Give reason.
X X X X X X X X
a a’
X X X X X X X X
/ \ 7/ \ o/
X bX X c X X b X X ¢ X
X X X X X X X X

ToRet TRETY] | WIS STIRE IHeh AW h1 THGRAT BT r <A1 efl | g v &
1Y KA | 30 FAGH b Fraehid el % fore sdetes fafla |

An electron in an atom revolves round the nucleus in an orbit of radius r

with frequency v. Write the expression for the magnetic moment of the

electron.
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A ray of light falls on a transparent sphere with centre C as shown in the
figure. The ray emerges from the sphere parallel to the line AB. Find the

angle of refraction at A if refractive index of the material of the sphere is J3.

frefefaa fagq-greshia qun i 37 ged diileed & shu # Jafeyd i : - 1
y-ToRtl,  oTatsh foRtol, X-fehtol TR g&w o |
Arrange the following electromagnetic waves in decreasing order of
wavelength :
y-rays, infrared rays, X-rays and microwaves.

waﬁmﬁmﬁﬁﬁﬁm@ Il 3ﬁ'{12,5|3|ﬁ12 >11%,m
yfgert fawa o @rer gehmr-fagga & & fammor o6t grie & fore e Eifew | 1

Plot a graph showing the variation of photoelectric current with collector
plate potential at a given frequency but for two different intensities
I; and Iy, where Iy > 1.

o= # ure T afey 6, 9wy @1 $d Iy 3R Ys1 AD | YaTfed 9/ 91

$I|§|Q| 2
3 uF

B %{ C [ E
30 3g§

A 30 30 .
D
||
|I
15V
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In the circuit sffown 1n igure, 1in otal resistance of the circuit
and the current in the arm AD.

3 uF

B 3 Q

3Q 3Q

3 Q 3 Q
D

[\
||
15V

@ o fSre| § foret JepreT fortor w1 TSd U a1 1o 2 | Afg raafad foor
QR 3MYR BC o HHII &, 1 78 GuisC fh () r; = r, = A/2, (i) =7 fersrer
HI, D, = 2i— A

Figure shows a ray of light passing through a prism. If the refracted ray
QR is parallel to the base BC, show that (i) r; = r, = A/2, (ii) angle of
minimum deviation, D, = 21 — A.

p-IHR & AdATAS T n-THR o ALATAS o a9 T > 0 K W 91 U8 3R
Eifew | 39 @l W, Trar IR TTE SNl Tl bl 3Tkl Hottsli dfga Afehd
HIT |

HAAT
Tl dUg NG b MR W fopelt arg R frell foggauelt & &= favwes
i |
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Draw energy band diagrams of an n-type and p-type semiconductor
at temperature T > 0 K. Mark the donor and acceptor energy levels with

their energies.

OR

Distinguish between a metal and an insulator on the basis of energy band
diagrams.

Y FUMRE o YIEd! 90 (ac) IR9Y o U a8 <unse for gfwy § yenfga
g hell § aleedl § /2 M &l 8 |

Show that the current leads the voltage in phase by n/2 in an ac circuit
containing an ideal capacitor.

a Afd &g gdEw I U (), (1) 3R (2), 8 TwE g/l 1 vanfea &
@l 8, fot # ST TR Th-gw o SATHA, &0 =l TFaed T@d 8T SEAT
(FFTS & T o UE) T T3 | forg O W I ¢ Froehid & 1 qHam
3 fem sma #Hifvw |

Two very small identical circular loops, (1) and (2), carrying equal
currents I are placed vertically (with respect to the plane of the paper)
with their geometrical axes perpendicular to each other as shown in the
figure. Find the magnitude and direction of the net magnetic field
produced at the point O.
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14. (a) Qo I- cdd hIdl & 7
(b)  +z-feam & orfew Tufa fordt fagq-greshia @ & qefa for i
TEEhR AT Bl I Tl SIaEYT ARG iU |

(a) How does oscillating charge produce electromagnetic waves ?

(b)  Sketch a schematic diagram depicting oscillating electric and
magnetic fields of an em wave propagating along + z-direction.

15. g qqd 3R gfagradhia uere o e faved wE o o fag fafae |

Give two points to distinguish between a paramagnetic and a
diamagnetic substance.

16. o3 ¥ Toiw 7TU 9wy & qed e H qgAH HINT | SR TodEE |l
ferfaa |

A~—|:Do—
:DO—<Y
B o

Identify the gate equivalent to the circuit shown in the figure. Write its
truth table.

A»—EDo—
B~—|:Do—

17. Wiged ug i qiymn fafge | AM fime o 6 % Tl o A1gas i
AT IRG T |
Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

18. Whed L = 100 mH, Ifcligs R = 100 Q 37 200 Q Sfdema & @enfe i
gofishT T TN hieh hIg TNUY HAEd foham o 2 | 39 it Te & fad
W 500/n Hz; 15042 V &1 Jeamadt fa.a1. s (emf) ARIUT w3 W gfekiyges d
SRk & aiehfra I |
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A circuit is set up by connecting inductance L = 100 mH, resistor

R = 100 ©Q and a capacitor of reactance 200 Q in series. An alternating
emf of 150/2 V, 500/r Hz is applied across this series combination.

Calculate the power dissipated in the resistor.

19. (a) SR M &1 Gfeweq (fmfor) |@fer & p- 91 n- gHT Boaeni 1 AT (H
Sufufya ek =i fopan Srar 8 2
(b)  dleedl T & ®Y H IR SEIS & ITIT ! < & e gigy sme
Eieeht G T 3Heh! hRT hl AT hifNTT | 3
A
(a) Wieere o fmior forg TehR foram Strar 2 2
(b)  3Eh HEfAR w1 G&Y § v hifse | @ e sduadigarett & oo
3 V - I SAfiyenaiore ifem | 3

(a) Why is zener diode fabricated by heavily doping both p- and
n-sides of the junction ?

(b)  Draw the circuit diagram of zener diode as a voltage regulator and
briefly explain its working.
OR
(a) How is a photodiode fabricated ?

(b)  Briefly explain its working. Draw its 'V — I characteristics for two
different intensities of illumination.

20. (a) o I HY FHRR ATl ‘@’ 3R -b, N Turh a/d 1, 3R 1, verfea
B W 7, % &€ gUHA gl d B | TR ‘@’ GR Ak b’ % IR
fogall T 3c9d graehd &= o1 qiemor iR foun fafew | afg 57 =mershi
T garfad amrsT i foom g9™ 8, @ T STeieh] o s Sl hT G
SIS IUERIE:

(b) ITR@ h! TERA ¥ ST b J& 3 =rerehl & e fauda feemsti
yaTfed Bl &, A1 gF1 =Tetehl & ste ot ° fhE yehr aftard i | 3

(a) Two long straight parallel conductors ‘a’ and ‘b’, carrying steady
currents I, and Ij, are separated by a distance d. Write the
magnitude and direction of the magnetic field produced by the
conductor ‘@’ at the points along the conductor ‘b’. If the currents
are flowing in the same direction, what is the nature and
magnitude of the force between the two conductors ?

(b)  Show with the help of a diagram how the force between the two
conductors would change when the currents in them flow in the
opposite directions.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

i & QB%% -égg%estlon g%nk Sott%arﬁ N
T Thd 1 TR feham T |

forelt gotereia ot 3Tl fermreen @ fopet favwa v gro cafia fopam Stran
2 | 309 TrEg ¢t auieed o fotu saieh g hifsu |

Describe briefly how Davisson — Germer experiment demonstrated
the wave nature of electrons.

An electron is accelerated from rest through a potential V. Obtain
the expression for the de-Broglie wavelength associated with it.

1§ fargfhd amaw (+Q) foreh smmafer arg 1 =mex & @iy foor 2 |
31w 3R g Y =et & e fagd-am e it |

3l 9 FHIRR 3= a9 e Neh 3TE ¥7c@ o A1 6, (0 > 0y) 8,
o o gwiw mu & | 1T Sfi 111 g ifeha et # S fagq-at & afemo
3R femmmd fafaw |

’ II1
II B
LA

A point charge (+Q) is kept in the vicinity of uncharged conducting
plate. Sketch electric field lines between the charge and the plate.

Two infinitely large plane thin parallel sheets having surface
charge densities 6y and 6,5 (57 > 65) are shown in the figure. Write

the magnitudes and directions of the net fields in the regions
marked II and III.

111
II B

A
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23. ST X h1 BET Gl 4 TqAT HIAS ol Gl H hug dld GHI, "G o T

A W@ 3N W Tg A hY oz g8 T A9 F gege T =@ wdfia @

8 | G 9 39k fUarsfl, St U9 @ SifRR €, woemT dt 35 gt fawy §
3T I YBT | 3ok fYarst 4 39 Wifaehl I 3 qA INESA € 1@ Al
e RO A % geAgel TN fewms &3 § |

(a) T foaR @ Qo 3K 3ush fuarsht for geani ot gurid 8 2

(b) T & TH FaAget a4 | Tfchfcra Jepifares afteren &1 3g@ HIfr | 3

When Puja, a student of 10th class, watched her mother washing clothes
in the open, she observed coloured soap bubbles and was curious to know
why the soap bubbles appear coloured. In the evening when her father,
an engineer by profession, came home, she asked him this question. Her
father explained to her the basic phenomenon of physics due to which the
soap bubbles appear coloured.

(a)  What according to you are the values displayed by Puja and her
father ?

(b)  State the phenomenon of light involved in the formation of
coloured soap bubbles.

24. %%WW@HA,Baﬁ'{Cﬁr—lﬁﬁ?qT@a,b\?ﬁ'{c(a<b<c)§,%

o= o guiT STHR I3 AT B AT +6, —o 3 +06 & | 3
C

Ife WA A 3R C T0W favya | &, @ Banedt a, b 3R ¢ & = Tay 9=
sHifs |
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Three concentritc metallic Shells A, B an 0 ‘ﬁla, andc(a<b<c)

have surface charge densities + 6, — ¢ and + c respectively as shown in
the figure.

C

If shells A and C are at the same potential, then obtain the relation

between the radii a, b and c.

forelt Iy 3hIe i TRTsE! aiATfeTeh! Forgehl Siied Bsam 15 cm 3R TR
ST %A 12 em? B, H UL shl T@AT 1200 B | T IS 1 TIhed
uftepfera HIT | 7 wife foh 2ige it SURY-S1e & IRUR &5 THATH 8 |

A toroidal solenoid with air core has an average radius of 15 cm, area of

cross-section 12 em? and has 1200 turns. Calculate the self-inductance of
the toroid. Assume the field to be uniform across the cross-section of the
toroid.

ST ITR@ hl TRl § Ferol i =W qu fafy i =men i | g=9)
gETe § T8 g g e Set 39 fafy 1 3w fon Smar @ | 9 A
1 TG TRE FAT & ? 39 R IRER o ITAN HL I HRU GI9T |

Explain, with the help of a suitable diagram, the space wave mode of
propagation. Give two examples in communication systems where this

mode is used. What is the frequency range of these waves ? Give reason
for using this range of frequency.

(a)  AYfaa Tehrer 3T IRagehd: gfad Tehre1 o s Taded it |

(b) I3 AT THAA Yfad TehteT I Tehell TIeRise ¥ O =1 B | % g
TICRISS o FUM I & 1Y TRIHA TR hl TAsal o for=ror i gisy |

(c) @ s TgEAT § Ig AT HifvW b IgHSHT HUll § TehivH g
I T YT fohd TR gfod & STl & |
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(a)  Distinguish between unpolarised and linearly polarised light.

(b) A partially plane polarised beam of light is passed through a
polaroid. Show graphically the variation of the transmitted light
intensity with angle of rotation of the polaroid.

(c) Explain with the help of a diagram how sunlight is polarised by
scattering through atmospheric particles.

28. (a) Torell grew for o1 ufdfore o991 g4 o foig wrliele giaRiss 1
ArHTfeRd foor sTi@ S | fopeT qiaRieh 6l 3= HATaEH &man 3R 3=
faver guar & oo stfigeaess qon AGeR <@l &1 9 A T
IMaIh H ¢ A yg@ foami 1 3g@ Hif |
(b) el Ty qeweel & Afugeaes & Hied 0125 cm IR A H
BIHE G 5 cm 8 | i3 Y fore 39 AfMgeas § 25 cm g W W@
T R | Afe srfeam ufdfors 3= W Sar 7, @ figwaes o b %
= 1 gt 3 HIfT | 5

AT

(a) I o Tg-forlt wam & ure SAfaetor fhesil 3R ude T fe’l o &R
T foadd e o e fawed e A dF SIienaiieh  feRieand
ferfiae |

(b) 500 nm GUICEH HT hIs FHIR el I Foheft qaet ford @ e
F 7 SR aford foadT Ged 1 m gt W o ¢ w fomr T R
TEOT A W TG I 1 2 foh wew ffErs % € 2.5 mm I gt W
# | T3l <l =ierg a =hIfT | 5

(a) Draw a labelled ray diagram of an astronomical telescope to show
the image formation of a distant object. Write the main
considerations required in selecting the objective and eyepiece
lenses in order to have large magnifying power and high resolution
of the telescope.

(b) A compound microscope has an objective of focal length 1-25 cm

and eyepiece of focal length 5 cm. A small object is kept at 2-5 cm
from the objective. If the final image formed is at infinity, find the
distance between the objective and the eyepiece.

OR
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

B365 - Question Bank Software
Write thfree charac erles fc eatures to fs inguish between the

interference fringes in Young’s double slit experiment and the
diffraction pattern obtained due to a narrow single slit.

A parallel beam of light of wavelength 500 nm falls on a narrow
slit and the resulting diffraction pattern is observed on a screen
1 m away. It is observed that the first minimum is a distance of

2-5 mm away from the centre. Find the width of the slit.

SR % NFTEIAl 1 STAN Hieh, BEgIoH T i R srawemsti #
SaE hl HA Bl oh [T SSTh Ycda HIT |

et g &1 3T wh, A At i TR A9 F TEA FeEd
et Tt shi qureEat i gienferd Shiivg |

HAYAT

(i) 43 (T ;) 3N (i) TEq A (v) T&1 1 gRwm fafa | s
& T (1) § HeY 1 i |

foreht tsamfaea firs =1 &/ o o = 0-3465 (fe)~! 2 | o™
HE A 75% deh &1R0d B9 § 38 A114eh ! feraT @@ @m 2

Using Bohr’s postulates, derive the expression for the total energy
of the electron in the stationary states of the hydrogen atom.

Using Rydberg formula, calculate the wavelengths of the spectral
lines of the first member of the Lyman series and of the Balmer
series.

OR

Define the terms (i) half-life (T, ,,) and (i) average life (7). Find out
their relationships with the decay constant ().

A radioactive nucleus has a decay constant A = 0-3465 (day)_l. How
long would it take the nucleus to decay to 75% of its initial

amount ?
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30. (a) Tawgam 1 - | JaoTdT foaRgu | favemrd

IR 61 gferierehd & i § fava yaumar o fou saste g Hifsr |

(b) T # fom fawa yauar 1«18 o favyenmdt a@ AB i =i
3| g A gy foR@aEs s & @ WAl dwl, =g gl
IFgER wAfa fram mm 2, & for sy fodm feufoed, R A @ ofa
[1 = 120 cm T Iy = 300 cm T ITH B 8 | (1) e1/eq IR (ii) had g1
Id & o s g feafa sma i | 5

—{ H

300 cm
‘ 120 cm .

A e ¢, B
2
H

€1 &

T

(a) Tt et ® A9 dT@ehl & ‘STUaTE 9 Ue <kl uitwrsy faflaw | fasfa
A o Yel § U1 e o [T sSTeh T shifoTg |

(b) 100 V I IS sl gurie 7w forgq Jeash # waifoa 7 | Afg 2 @ ufemios

o 3UYh IRk 200 W g, a1 5 Q feliges § wrfh-a feifa i | 5
30 Q
Cpa o
40 Q
AW
%2@
|
100 V
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(b)

(a)

(b)
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State the principle of a potentiometer. Define potential gradient.
Obtain an expression for potential gradient in terms of resistivity
of the potentiometer wire.

Figure shows a long potentiometer wire AB having a constant

potential gradient. The null points for the two primary cells of
emfs €1 and g9 connected in the manner shown are obtained at a

distance of /; = 120 cm and /9 = 300 cm from the end A. Determine
(1) £1/e9 and (ii) position of null point for the cell &1 only.

—{ H

300 cm
I 120 cm |

A e ¢, B
H

-

€1 &

OR

Define the term ‘drift velocity’ of charge carriers in a conductor.
Obtain the expression for the current density in terms of
relaxation time.

A 100 V battery is connected to the electric network as shown. If
the power consumed in the 2 Q resistor is 200 W, determine the
power dissipated in the 5 Q resistor.

30 Q
40 Q
AW
20
|| |
100V
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MARKING SCHEME
SET 55/2/3

Q. No. Expected Answer / Value Points Marks | Total
Marks
1. Negative 1 1
2. It is due to conversion of neutron to proton or proton to neutron inside the 1
nucleus.
Alternatively:-
Ko B +4Y+V
X o Br+ Y+ T
1
3. It is an equipotential surface, [alternatively if the electric field were not 1
normal to the surface, then it would have a component along the surface
which would cause work to be done in moving a charge on an 1
equipotential surface.]
4. No induced current Yo
As there is no change in magnetic flux Ya 1
5. M = evir? of n.— 1
4Tm
Or 1
(If student writes m=1A award ¥ mark)
6. sini _ 1y
sinr
sin 60°
=3 givesr=230°
sinr V3 g &
(Note: if a student just gives the answer 30°, award this 1 mark.) 1
7. Microwaves, Infrared, X-Rays, y- rays 1 1
8.
g
— 1
Stlopping potential
-V, ()
+— potential Collector plate —»
1
Foreign SET Il Page 1 of 17 Final Draft 12/3/2014 4:26 PM
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9.
Calculation of: effective resistance 1
Net current Yo
Current in AD Yo
BC and CD are in series - Recp=6()
And AD is in parallel -~ Rp== %Q =20 1
Then, DF in series, Re=(2+3) Q =5 Q 1,
Net current | :15—5A = 3A
lap=2A %
10. 1
(i) Toshowr; = 1, = >
(i) Toshow D,,, = 2i — A
Q) From given figure, A=r+ n, Yo
As ray QR is parallel to the base BC,
then r;,=r,, andi =e
Therefore , 2r; (or 21,) = A &
= Tl = rz = A/Z
. . Yo
(i) D=(G{—-r)+ (e— 1)
D=(i+e)—(rn+ nr)
orD=2i—A "
11. -
Energy level diagrams for n & p type Yo+ Y
Marking of donor & acceptor level Yo+ Yo
Energy bands of n-typeatT >0 Energy bands of ptypeatT >0
Yot Vs
E g Loo1-008ev Y + 1
[Note: Deduct only ¥ mark in total, if a student does not write the
energy values corresponding to the donor and acceptor energy levels.]
Foreign SET Il Page 2 of 17 Final Draft 12/3/2014 4:26 PM
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band overlap on each other.

2. Conduction band is partially
filled and valence band is
partially empty.

OR
Energy Band diagrams 1
Distinction between metal and insulator 1
PN Overlapping
% conduction band
—
(3} E =0
£
§ Valence
= band
,~ Empty
/N E, conduction
e band 1
B
v E,>3eV
()
g
(=}
3
i?i Valence
band
Metal Insulators
1. Conduction band and valence 1. There is large energy gap between 1

conduction band and valence

band.

2. Conduction band is empty as no
electrons can be excited to it

from valence band

diagrams have not been drawn.)

(Award 1 % marks for writing two relevant differences even when the

12.

To show current leads voltage

Derivation of current flowing through capacitor 1%

Yo

If V=Vosinwt
q = CV = CVosinwt

Y2
Y2
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| =24 = wCVycoswt 72
dt
Orl = wCVysin(wt + g)
So, the current leads the applied voltage, in phase by "/2. Yy
13 Calculation of resultant magnetic field 1%
Direction Ya
folr?
- 2(r2+x2)3/2 &
. V2polr?
Net field at O, By = \/EB = m A
_ V2ol &
For small loop(r «< x), Bo= e
Direction of Bg is at 45° with the axis of any of the two loops. 2
14.
a) Explanation 1
b) Schematic Diagram 1
a) An oscillating charge produces an oscillating electric field in space,
which produces an oscillating magnetic field. The oscillating electric and 1
magnetic fields regenerate each other, and this results in the production
of e-m waves in space.
1
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15.
Two points of difference 1+1
Diamagnetic Paramagnetic
1. Weakly repelled by 1. Weakly attracted by
external magnetic field. magnetic field.
2. Align perpendicular to 2. Align parallel to the field.
the field
3. Move from stronger to 3. Move from weaker to
weaker region. stronger region.
4. Not affected by 4. Affected by temperature.
temperature
5. Susceptibility <0 5. Susceptibility >0
6. Permeability u,<1 6. Permeability u,>1
1+1
(Any two points of difference)
16.
Identification of equivalent gate 1
Truth table 1
Equivalent Gate : AND 1
Truth table
A B Y
0 0 0
0 1 0
1 0 0 1
1 1 1
17.
Definition 1
Block Diagram of modulator 1
Process of (appropriate) superimposition of low frequency message signal, 1
over a high frequency carrier wave, is called a Modulation.
m(0) BANDPASS AM Wave
o) M0 | SQUARE v | FILTER :
a4 N lsgw DEVICE “| CENTRED 1
A, sin ot 1\ ‘l‘ AT w,
(Modulating Bx{t)+Cx{(t)'
Signal) cl(t
A, sin ot
(carrier)
(Note: Award this 1 mark if the student just draws the boxes and writes their
functions without writing any mathematical expressions.)
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18.
Calculation of : impedance 1
current Yo
power Y
2 1y2 72
Z= \/R + (La) - C_a)) 1
=100V Q &
E
|v:—V Yo
= 15A
P=12R &
v
= 225W
19.
a) Reason of heavily doping of p and n sides 1
b) Circuit diagram 1
Working 1
(a) Due to heavy doping, the depletion layer become very thin and electric 1
field, across the junction, becomes very high even for a small reverse bias
voltage.
(b) Circuit diagram
R,
Unregulated - - 1
voltage (V) I ®
Regulated
voltage
R, (V:lag
¢ L
Any increase/ decrease in the input voltage results in increase/ decrease of the 1
voltage drop across Rs, without any change in the voltage across the Zener
diode.
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OR
a) Fabrication of photodiode 1
b) (i) Working of photo diode 1
(if) V — | characteristics 1
(a) Photo diode is fabricated with a transparent window to allow light to fall 1
on the diode.
(b) (i)
Working:- When reversed biased photo diode is illuminated with light of
energy greater than the forbidden energy gap (EQ), electron hole pairs are 1
generated in, or near, the depletion region. Due to junction field, electrons
are collected on the n-side and holes on p-side, giving rise to a potential
difference.
(b)(ii)
fma
Reverse bics 1
‘.: volis
b
) i
2> 1
20.
a) Magnitude and direction of
magnetic field at ‘b’ Yo+ Y2
Magnitude and nature of force Yo+ Y
b) Diagram showing magnetic field and force 1
a) The magnitude of magnetic field produced by conductor ‘a’, at a point on
the conductor b:
_Hoig 1
"~ 2md
Direction of magnetic field will be inward / outward perpendicular to the
plane of two conductors, depending on the direction of flow of current in Ya
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conductor ‘a’.
i _ Ko Ialb
Force per unlt_length = Tomd 1
Nature: attractive
Yo
(b)
B,
i I
I, a vy I, I, + Bq
+— —_— —d > +— SN —>
SN Bb Ba —_ _ Bb B—’ ab
Fab Fba Fba a
1
«— —> “«— —>»
(Any one of the diagrams)
21.
a) Description with the help of diagram 1%
b) Derivation of expression 1%
(a) Diagram
Sl
H.T.
A - Nickel
F A Flectron Beamg 3ot
L I ——— A
<«—Electron — ' 1
LT g /\
Diffracted > Vacuum
Movable —, electron Chamber
collector beam
To galvanometer
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This experiment confirms the wave nature of electron.

Yo

hA=2=_—"1
b A =2= Tk 72
: ButK:K.E.:eV "
A=
2mev 1
22.
(a) Sketching of electric field lines 1
(b) Magnitude and direction of
net field in regions Il and 11 4xYa=2
(a) Q
+
1
slab

b) (i) For region I, E;; = %(01 — 0,)
0
towards right side / from Sheet A to Sheet B

(i) For region I, Ej = L(01 + g,)

towards right side /away from two sheets.

Yo

Yo

Yo

Yo
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23.
a) Two values displayed by Puja and her father 1+1
b) Stating the phenomenon 1
(a) Any one of the values displayed by Puja — curiosity / observation etc.
Any one of the values displayed by father — concern / knowledge / sense
of duty etc.
(b) Interference of sunlight due to the soap bubble.
24.
Calculation of charge on A, Band C 1
Potential of A and C 1
Result 1
qa = 0.4ma?,  qg = —o4mb?, q. = 0.4nc?
Vask|2 492 4
a b c
V. =k [QA+QB+QC]
¢ c
~, V4 = V¢, we have
So, k|24 432 4 ] o o [dardedc]
a b c c
a4 35 34 4 38 putting the value of
o b c " qa 9B
we get a+b=c
25. :
Formula for self inductance 1
Substitution 1
Result 1
_ HoN?A _ HoN?A
-l 2mr
__ 4mX1077X (1200)2X 12 X10™* |
- 2m X 0.15 i
L=23X10"3H
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26.

Explanation with diagram 1
Two examples 1
Frequency range Y
Reasons Y2

Explanation - Space wave propagates directly or by satellite from the
transmitting antenna to receiving antenna.

Examples — LOS and satellite communication

Frequency range > 40 MHz

Frequencies above 40 MHz do not get reflected by the ionosphere.

Yo

Yo

Yo+ Yo
Yo
Yo

27.

i) Distinction 1
if) Polaroid & its working Yo+ Yo
iii) Polarization of sunlight — explanation 1

i) In a beam of Unpolarized light, the vibrations of light vectors are in all
directions in a plane perpendicular to direction of propagation. In
polarized light, these vibrations are only along one direction.

if) Polaroids consist of long chain of molecules aligned in a particular
direction. It polarizes light as it allows only one component of light
(electric vectors parallel to the pass axis) to pass through it while the other
component is absorbed.
iii) 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.

Yo+ Yo
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28.
(a) Labelled ray diagram 2
Considerations required in selection of lenses
(i) for large magnifying power Y2
(i1) high Resolution Ya
(b) Calculation of the distance between objective and eye piece 2
(a)
2
Alternatively
Eyepiece
(Note : deduct 1 mark for not labelling of the diagram)
For large magnifying power f, should be large and £, should be small. 72
For higher resolution diameter of the objective should be large. 1
2
1 1 1
() ———=— 7
vi _ui fio -t _r_1 &
ve fo uo 125 25 25
vy = 2.5¢cm Y
L = |fol+Ifel (v =/fo)
=(2.5+5.0)cm=7.5cm 2
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OR
(a) Three distinctive features between the patterns of interference and
diffraction fringes. 3
(b) Calculation of width of slit. 2
Interference Diffraction
1. Width of central maxima is same | 1. Width of central maxima is
as that of the other fringes. more than of the other fringes. 1
2. All bright fringes are of equal 2. Intensity of secondary maxima
intensity. keeps on decreasing. 1
3. Large number of fringes. 3. Only a small number of fringes. 1
(or any other relevant difference)
naAD
(0) Yn = —- &
g =2
y
1 X 500X109X 1 7
~ 25X1073 1
=2x10"*m (=0.2mm)
a) Expression for total energy of electron 3
b) Calculation of wavelengths 1+1
.
a) mvr = - 1,
mv? _ 1 e?
ro 4TE, T2
62
B 4TE MV
_ ze?
r= nh \? 7
4n60m(2nmr)
_ €on?h?
= r= me? &
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. _ 1 e?
Potential energy U = - L —
4TE, T
me*
a 4e,m2h2 Ya
2
1 1 nh
KE=-mv? =-m ( ) Yy
2 2 2mmr
_ n?h?n?m?2e*
8m2me,2n*h* 1
4
me
KE=—=-
8€,2n2h?
TE =KE + PE
me* &
- 8€,2n2h2

(Note: If a candidate does not use Bohr’s postulates and writes
the final expression for the energy in terms of r award 1 mark.)
b) Rydberg formula :For first member of Lyman series

1 1 1

- = - — 1

A R 212 22 &

A= g A

For first member of Balmer Series

1 R( 1 1

A 22 32 Yy

A= 36 7
5R

[Note: Award full marks if the student calculates the value of A in the two
cases by taking the value of R = 1.097 x 10'm™]

OR
a) Definition of (i) half life 1
(i) average life 1
Relationship of half life & average life with decay constant
Yot Yo
b) Calculation of time taken 2

(@) Definition:
(1 Half life: Time taken by a radioactive nuclei to reduce to half
of the initial number of radio nuclei. 1
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(i) Average life — Ratio of total life time of all radioactive nuclei,
to the total number of nuclei in the sample. 1
Relation between half life and decay constant:
_ 0.693
Tz = S 1
- : _1
Relation between average life and decay constant 7= 1 ”
(b)
N = N,e
3 7
ZNO =N, e—(0.3465)t 2
4
(0.3465)t — 3 "
0.3465 X t = log, (4/5)
= 2.303[log4 — log3]
=2.303[0.6020 — 0.4771] Yo
=2.303 x 0.1249
2303 x0.1249
~ 0.3465
~ 1=0.83 days or 19.92 hours 1
Alternatively:
Also accept if the student takes N=25% No= % Noand does the calculations as
follows.
_ 0693 _ _ 0693 _
Tg_ 2 osaes 2 UM &
N== No \
le
Time taken to reduce to 50% = 2days
o 2= half ”
00 = 7m (one half)
=> n=2 > Additional time taken
to reduce to (one fourth) 25% = 2days "
But <= n,
T1
2
=t = 4 days -~ Total time taken to reduce to one fourth
(25%)=2+2days = 4days Yy
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30.
(@) Principle of potentiometer Yo
Definition of potential gradiant Ya
Expression for potential gradiant 1
(b) Determination of
i 2 1%
€z
ii.  Position of null point for cell Ezonly 1%
(a) Principle: When a steady current flows through a wire of uniform v,
cross -section, the potential drop across any segment is directly
proportional to the length of the segment of the wire i.e. Vo< [
Potential gradiant is the potential drop across the wire per unit length of "
o 14
the wire i.e. K= n
. : V IR
Potential gradient K = =7 1
l
_1Pa
Ipl Yo
K =—
A
ez L 1202
(b) (I) 31+62 - 300 o 5 1
e _7
) A 3 ]/2
. ertex 300
(=== 1
= x = 210cm 1
(where x is the position of null point with cell e; only.) 2
OR
(a) Definition of drift velocity 1
Expression for current density 1
(b) Calculation of power 3
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(a) Drift velocity — The average velocity gained by free electrons, when a

unit electric field is applied across the conductor. 1
I = neAvy Y
=nedt
m
ne?Et

Yo

: I
~ currentdensity J = — =
A m

(b) P =1I°R
Current flowing through the resistance 2Q

I = /ZzﬂzmA

~Potential drop across the 212 resistor =20V

Yo

Yo

Therefore Potential across parallel combination of 40Q and 10 Q = 80V 1,
80
Current through 52; | = To A= 8A 1
~Power dissipated in the 512 resistor = (8)2X 5W = 320W &
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