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?-777-772779?37:
i) gt FeT I & |
(i) STIH-TTEFT30 78 | Jo7T. 1 @8 T 3 Jo7 fd-Tg3IT J97 &
3K Jc9% U 37 F 8 |
(iii)) Y978 9 T 18 H Jcd%h J97 T 37 #7 &, Y97 4. 19 & 27 7 y9% ¥97 i+
37 &7 8 3N Y97 G, 28 G 30 7 IeI% Y97 qier b #H & |
(iv) @7 3Pl Frct T 8 G U QoI J97 & |
(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a9, 3 37l aicd b J97 H, T bl
JIc? U 97 H 3R i 371 dict @il I3 7 7Rk =TI YT 1997 T & |
08 gvl § 3779] 130 70 T § & aoT Uk Y9 & HAT & |
(vi) DAPEI F ITANT HI FHIT TG & | TINT TG STT9IF & T 3T TGTIHIT
GRIET T J17T T G & /
(vii) STET HTTITH & 319 [ElTRad ifaes [HIarel & HiHl &1 39917 & qhd & -
c=3x10% m/s
h =663 x 10734 Js
e=16x10"1°C
1, =41 x 107 T mA™!
1

4re
o

=9x10° N m? C2

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 no. 19 to 27 carry
three marks each and questions no. 28 to 30 carry five marks each.

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

(v) 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.

55/2/2 5
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(vi)

(vii)

55/2/2

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

n, =4nx 1077 T mA™!

1

4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 103 kg

fopell Tafm =Ta® % T8 % TS fog W fORSRE &9 # T %
ANTArIad 1 BT TMET 2 hRUT T | 1

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

TS o T T 3TN Steh fohell STRIATRR =TeTeh 99 abed ¥ IR g <t feum
A hHIVE, ST 9§ 39 999 UG Bt & 9 98 fohell U Fraehid & | i

AT 8 S U % o h H(HeTraad Tq I13h ° gL (efRia 2 | 1
d
a
X X X X X
X X X X X
C

bX X X X X X X

X X X X X X X

X X X X X X X
3 P.T.O.
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Use Lenz’s law to determine the direction of the induced current when a
rectangular conducting loop abced is moved into a region of magnetic field

which is directed normal to the plane of the loop away from the reader.

a
X X X X X
x X x X x
c
b x X X X x X X
X X x X x X x
X X X X X X x

3. Tuz o guiv 1gur forelt umesfl wiet, e g C 8, W I Ty fomtm
AMfad & | Mot ¥ ia fomor W@1 AB & @9 2 | Ife M & 9a1d vl
YT /3 7, Al Tog A T e S0l 1A HINT | 1

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

V3.

55/2/2 4
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4. I@ § Torel Fomeres forgRa ST o HROT & {@e gl W 7 | faegati
A 3R B % &= fordi oy Fomcres smaw it feufos sotstt & o=m =1 s

o§drey | 1

‘B

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

points A and B.

‘B

5. TmfcReq fera-grashi@ aUTl &l Ik AGRET o Fed A H FAEdd HiT ;]
X-fortul, y-foptul, §&W a0l R oTaTTh TRt |

Arrange the following electromagnetic waves in order of decreasing
frequency :

X-rays, y-rays, microwaves and infrared rays.

6. A &IBA hl IF FUSal, O g 1 YaTd 81 @I 8, o Jrechid ST h
fore afey w9 0 =oe fafEu | 1

Write the expression for the magnetic moment of a circular coil of area A

carrying a current I, in a vector form.

55/2/2 5 P.T.O.
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7. BT & AT BT & I & UishAtsni H, Tk i goAWE &I AU &l
Sefeh B~ &9 § WA HEAT Z H Th i ghg a1 pt & H Tk hl HH! &1 W
3 | SR Higd AT HIRT | 1
In both B~ and B* decay processes, the mass number of a nucleus remains
same whereas the atomic number Z increases by one in B~ decay and
decreases by one in B* decay. Explain, giving reason.

8. fonth & moft smafer s smufaa fafentor <61 dfierar & forw g afgent fava s
1Y yehTvl-forggg am @ fa=or =6t gwiia & fae o difau | fova st w O
1 .G FT FfAd HLAT 8 ? 1

Plot a graph showing variation of photoelectric current with collector
plate potential at a given frequency and intensity of incident radiation.

What does the intercept of the graph with potential axis signify ?

9. ot gvfieg LCR uftuy O forem gearmadt 9 (ac) @id shl quTe afeedt 50 V,
AP v = 50/r Hz, R =300 Q, C =20 yF @M L = 1.0 H 8 | 9f@e H
F-AEAHA (rms) TR [T HINT | 2

In a series LCR circuit with an ac source of effective voltage 50 V,
frequency v = 50/r Hz, R = 300 Q, C = 20 uF and L = 1-0 H. Find the rms

current in the circuit.

10. o3 ¥ T U ufuy & qed e I UgAH WU | $ER T ARt
fetfay | 2

b

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

A o )
B e o

55/2/2 6
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11. T # quifv 7o afwy o, 9ftey &1 @ If)iy 3R a1 CD # yaifed o 1
hifere |

B 3Q ¢

||
||
15V

In the circuit shown in the figure, find the total resistance of the circuit
and the current in the arm CD.

B 3Q ¢

'A% %% I

3 Q 3 Q

|

|15V

12. @ 3Ifd oY qaad g 9 (99), (1) 3R (2), & a9 g/l 1 varfea =
@ 8, fo H gy ST{aR Toh-ger o ST &l i TFaad T@d g HEdiel

(TS < a1 % HUE) @ T 7 Iﬁiomdcwﬁzgwqﬁq & 1 g
31T ez 37 =hIT |

55/2/2 7 P.T.O.
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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.

13. 371eyl GUiE o JAEd] 9T (ac) 9ROy & foU a8 <@gt o ufwy § yenfza
€T el | dicedl ¥ n/2 3 &l § | 2

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

14. g qqe o vfigradhi ueref % e fave e 9 @ fog fafew 1 2

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

15. p-JR & AT 3 n-YhR & A=t o a9 T > 0 K W Hall 9vg ARG
Hifeu | 39 M@l W, a1 W U ol Tl bl 3Tehl Horiadl dfgd 3ifehd
HIT | 2

AT

St dve st % smew w Pl g o P fraeh % e fri
HIT | 2

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.

55/2/2 8
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16. HIgAH Ug i R fafee | AM fHa 919 & & fou @ dJigas &
AT I i | 2
Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

17. 3@ ¥ fiom @ foreft wepmer fomtw ol T3 U g1fen T 7 | A Srwafda feRwer
QR MUR BC % HAIH 8, 1 I8 Q3T Fh ()1, = 1, = A/2, (ii) =Faw fererer
I, D, = 2i— A. 2

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, = 2i — A.

B C
18. (a) CroH AW fohd YR forpq-grachia a@i 3cad iaT @ 2
(b)  +zfm % rgicw gala frel for@-grarb a1 & Qe fogEa 3
EEhIT AT I G AT SIIET NG T | 2

(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.
19. < Husfori, e Tauhed Ly = 20 mH 31K Ly = 15 mH &, § Yarza faga
grret § 'E @ gfg & W 2 | Al A puefei B wem it I ared
wifth @ ], @ foreft U o oo w39 gt gpusforat # () @ e,
(i) GO R (iii) Tld SHATSTT T ST AT T | 3

The currents flowing in the two coils of self-inductance L; = 20 mH and

Lo = 15 mH are increasing at the same rate. If the power supplied to the

two coils are equal, find the ratio of (i) induced voltages, (ii) the currents
and (iii) the energies stored in the two coils at a given instant.

55/2/2 9 P.T.O.
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20. (a) R SEE & Glawaq (Fwtor) |@fer & p-q9m n- HT Horehl i AAfS
it ek i foharm ST 8 2

(b)  dicedl T & €9 § F SIS & ITAN ! < o fou afwy smg
it 989 1 39eh! wrifafy i samean hifs | 3

AT

(a) Hidrere 1 gt frg yepr fomam it 2 2
(b) SHh KR 1 98T § gui hHifvu | @ fafim gdo-disast & fog
3k V - [ Afeerivres Eifeu | 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.

21. (a) s fogfoRd 3w (+Q) ToRet sMTafRM 1q 1 =mex % &+ feom 2 |
TS 3R 9T T I 5 = fagg-a W it |
(b) T 9ac! GHIR 0 a9 ¥e ek 316 9@ o, @91 0y (07 > oy) ¥,
oo o gufu e & | 1T SR IIT g sifera 8t § Ae forgq-amt & afmm
I femmd fafew | 3

’ 111
II B
I A

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

55/2/2 10
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(b) Two infinitely large plane thin parallel sheets having surface
charge densities 6; 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.

’ IIT1
II B
LA

22. (a) T O HY FHR el ‘@’ IR b, N o gw 1, 3R 1, verfea
B W E, hSE gARA gl d & | Tk @’ g A b S
forgatl W 3oom greshi & 1 i SR foen fafaw | afg 71 =i
T yarted arusT <hl o T9™ 8, a1 ST =ikl o S Sl ohT GICHTT

S i 1 & 2
(b) ARG hH TEEAT ¥ <M fob I« 37 Ieienl 8 9w ool fesmst &
JaTied BIdl &, Al Gl STcTehl o S 91 § {ohH YR Iieds g | 3

(a) Two long straight parallel conductors ‘a’ and ‘b’, carrying steady
currents I, and I, are separated by a distance d. Write the

magnitude and direction of the magnetic field produced by the
conductor ‘a’ 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.

23. Torelt T ufgemr geanfer ®, fomeht afgenrati o sftw a1 &, 1 T dfgent &

&A% 5 x 102 m? 3T ufgehrati & 9 g 25 mm B |

(i) 38 GuiE HI aifiiar giesfad ST |

(i)  AfG 38 FEIA Sl 100 V YA & FAIRIA FpIT ST, a1 Tieh dfgeh W
fepam smmaw g 2

(i) Qg deedl IATY(d I FAG Tad §Y TN I digehrati & oI K = 8
&1 3PP hl 25 mm T TG T & AT, d Iighian T AW fohd
YRR JTferd BN 2 3

55/2/2 11 P.T.O.
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In a parallel plate capacitor with air between the plates, each plate has

an area of 5 x 1072 m? and the separation between the plates is 2:5 mm.

) Calculate the capacitance of the capacitor.

(i1)  If this capacitor is connected to 100 V supply, what would be the
charge on each plate ?

(iii) How would charge on the plates be affected, if a 2-5 mm thick mica
sheet of K = 8 is inserted between the plates while the voltage
supply remains connected ?

24. SUYE ARG ! FEEA H 9 TN 3R =AW N hi Feror-faferi & = fave
HIfT | F=wor it 4 fafer & am & sgfa-uafer w1 3g@ Sifu | 3

Distinguish with the help of suitable diagrams between ground wave and
sky wave modes of propagation. Mention the frequency range of the
waves in these modes of propagation.

25. (i)  3gfad g R Waeka: giaa g & i faveT Hifve |
(i)  Uieiss fohd Tehm oA ST B 2 ¥8 Waeha: gioa v fopa yohm 3caat
AT B ?
(iii) E&9 | e HIT foh IIHUSHT Ho & TehiTora geht I T TR
fore wohR gfara &1 ST R | 3

(1) Distinguish between unpolarised and linearly polarised light.

(i1)  What does a polaroid consist of ? How does it produce a linearly
polarised light ?

(iii) Explain briefly how sunlight is polarised by scattering through
atmospheric particles.

26. (a) @AY H vl HIRY fop fopm Tepr Sfom qem i W gy Setee il oh
T Wehfd o1 e feram T |
(b)  Torlt soiereia o1 3weht fermraxen @ fordt fawa v gra cafia feman Sman
2 | 399 grag ¢Sl quiesd o foiu sasrer g8 hifag | 3

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

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

55/2/2 12
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27. ST X 6 BET YA 4 AT AGSH D Gol § HUS 9Id THA, G b A
A @ 3N W Tg A hY oz g8 T A9 F goge T = wdfia B
§ | U W9 IWeh fUarSht, S U H IS 8, TR S a1 & s fawy #
3T I YD1 | 39eh fyarsh 4 30 wifaehl i 38 g qiEeT € I1amd
e RO A % gergel TN fewms &3 § |
(a) T foaR & Yo 3T 3ush fyarsht for gl ot garid & 2
(b) T & T FAget a4 | Tfrhfera Jepifires qfteren 1 3g@ HIfu | 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.

28. (a) Torell g form o1 gfdfore o991 g9 o foig @rlieia giaRiss 1
ArHTfeRd fortor st S | forel graRish i 3= STEd &Hal 3R 3=
faver guar & o stfvgeaes don AGeR @l w1 W A T
MEIh H ¢ A Y@ o= 1 3g@ Hif |
(b) el wgeh garell & HAfgeas i Bl gl 125 cm 3R AGH H
BIhE gl 5 cm 8 | Hig oY forel 36 AMGRI® ¥ 25 cm gl W @I
T 7 | 9fg rfawm ufdfers omea @ sHar B, @t stfigeaes i At &
EEEIRRUSISIEAIE I 5

AT

(a) I o et g 6y safaeor feeei o uaet uehd T & i
e foedd fed & 9 fOWed ®E I dF Afyenaies foeward
o |

(b) 500 nm TUICE T hIs THTR YH o fohell qaet ot @ Am9aq
Hear B 3 afrd foada 9t 1 m ot W o o8 w fewrd e
T&U A W I T AT g foh JoH M g | 2:5 mm I gl W
2 | Tt <t <irerE ma <hifsi | 5

55/2/2 13 P.T.O.
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(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

(a)  Write three characteristic features to distinguish between the
interference fringes in Young’s double slit experiment and the
diffraction pattern obtained due to a narrow single slit.

(b) 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.
29. (a) SR o IANFEGI HI TN Hich, TESH THY hi fOR @wamsti §

S hl Hol Sl o (1T ST Scud hITT, |

(b) Tewl g &1 3T Heh, ARHA AU 3R IR Avft % TR HEEd h
TergHl {@1aTl ! TUIGAT I TR hIWT, | 5

AT

(a) (1) AE-3G (T, ,) 3N (i) 3d Y (1) & I gfearwn fafew | 579

& fereh (1) ¥ w99 H1d HINT |

(b) et Msamiferea Tfires =1 &/ fomes & = 0-3465 (fea)~ ! 2 | s
T W 75% b &R0 814 | 38k A1 bl fehaT T0T T 2 5

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

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

OR
(a)  Define the terms (i) half-life (T, ,)) and (ii) average life (7). Find out

their relationships with the decay constant (1).
(b) 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 ?

55/2/2 14
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30. (a)

(b)

(a)

(b)

55/2/2

favemrdt =1 fagra faRaw | fawa yaorar & aftmr fafae | e
AR <hl gfqQeehar = 9ei # fawd gaurar & fou sases am Hifsw |

g ° g fawa yaurdar =1 e o Aven™ 9k AB @SiiRnm TR
3| g A gy foRAaEd s & @ WAl T« =g gl
HIER TG fopen T 7, % fOQ 3 fogw feafad, & A € gl

[1 = 120 cm T Iy = 300 cm T ITH B 8 | (1) e1/eq IR (ii) had g1

Ia & o s g feafa sma i | 5

—{ H

300 cm
‘ 120 cm .

A e ¢, B
H

-

€1 &

HYAT

fopelt =TeTeh ® TS ATl o ‘TYATE o Ug hi uRwr fafew | fasfa
I o UG H U Tcd o U s3Teh 99 i |

100 V 1 18 Sl guiie M faggq Jeash & gafea 8 | afe 2 o gl

T 3UYH IRh 200 W g, @1 5 Q feiges § vrfw-a feifa hifs | 5

30 Q

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

(b)  Figure shows a long potentiometer wire AB having a constant

potential gradient. The null points for the two primary cells of
emfs €1 and &9 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 ¢; only.

—H

300 cm
| 120 cm |

AT B
H

-

€1 &

OR
(a)  Define the term ‘drift velocity’ of charge carriers in a conductor.
Obtain the expression for the current density in terms of
relaxation time.
(b) 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
Copo—*
40 Q
L AMWWA
2Q

il

100V

55/2/2 16
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MARKING SCHEME

SET 55/2/2
Q. No. Expected Answer / Value Points Marks | Total
Marks
1. 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.]
2. Anticlockwise 1 1
3. sini _ 7
sinr
sin 60°
= ives r = 30°
sinr V3 gives 30 &
(Note: if a student just gives the answer 30°, award this 1 mark.) 1
4, Ua>Up Y%
~ Upa— Ug is positive Yo 1
5. y rays, X rays, I.R, Microwaves 1
1
6. M =IA (or M =1A#) 1
1
7. It is due to conversion of neutron to proton or proton to neutron inside the 1
nucleus.
Alternatively:-
ZX > BT+ 24 +V
X o Br+ Y+ T .
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Graph Y
Intercept Ya

Photoelectric
current

T

Yo

<+—— Anode Potential —»

Intercept on potential axis gives the stopping potential 2
1
9.
Formula for current and impedance % + %
Calculation 1
_ Ev _ E19
I=7= - Y+ 1
JRZ + ((A)L - R)Z
w=2ITf=100s! o1
On substitution and simplification, we get I, = 0.1 A 72+ Y2
2
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10.
Identification of equivalent gate 1
Truth Table 1
AND Gate 1
Truth Table ATB Y
0|0 |0
0|1 |0
11010 1 2
1|1 |1
11.
Total resistance of the circuit 1
Current inarm CD 1
BC and CD are in series and their combination, is in parallel with AD
1 1,1
.E_E-I_ERP_ZQ 1/2
Total resistance of the circuit
RarF = (2+3)12 =50 )
~Net current, | = Y
R
15
[=—A =34 50 &
Ieco =1A v, 5
12. : .
Calculation of resultant magnetic field 1%
Direction Ya
polr?
- 2(r2+x2)3/2 Ya
: _ __V2peIr?
Net field at O, By = V2B = m %
_V2p,l 7
For small loop(r «< x), Bo = BTN
Direction of By is at 45° with the axis of any of the two loops. 2
2
13. . : .
Derivation of current flowing through capacitor 1% ‘
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If V= Vosinwt
q = CV = CVosinwt

_dq _
| = = wCVycoswt
Orl = wCVysin(wt + g)

So, the current leads the applied voltage, in phase by 7T/Z.

Yo
Yo

Y2

Y2

14. 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)
15.
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
Ec
%a Cfmqu = Yo + 1%
% Ey 2}.01 -0.05 eV
Yo+ Y

[Note: Deduct only % mark in total, if a student does not write the
energy values corresponding to the donor and acceptor energy levels.]
OR

Energy Band diagrams 1
Distinction between metal and insulator 1
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Electron energies

(E, = 0)

Valence
band

,~ Empty
N E, conduction
8 band
-4
g E,>3eV
o
£
8
g Valence
band

Metal

Insulators

1. Conduction band and valence
band overlap on each other.

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

1. There is large energy gap between
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

16.

Definition
Block Diagram of modulator

1
1

Process of (appropriate) superimposition of low frequency message signal,
over a high frequency carrier wave, is called a Modulation.

m(0) 0 (0 BANDPASS AM Wave
,@ 5| SQUARE " FILTER 5
LAW DEVICE “|  CENTRED
A, sin ot 1‘ ‘L AT w,
(Modulating Bx{t)+Cx(tf
Signal) c(0
A, sin ot
(carrier)
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17.

: A
(i) Toshowr; = 1, = >
(i) Toshow D, = 2i — A 1

(i) From given figure, A=nr+ n,
As ray QR is parallel to the base BC,
then r,=r,, andi =e
Therefore , 2r; (or 2r,) = A
>n=nrn=A4/2

ii) D=@{-r)+ (e—1)
D=(i+e)—(rn+ 1)

orD=2i—A

Yo

Y2

Yo

Yo

18.

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
magnetic fields regenerate each other, and this results in the production
of e-m waves in space.
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19.

Calculation of : ratio of induced voltage 1
ratio of currents 1
ratio of energy stored 1
dt ) L2
= 20_12 Y
15 3
2) 3111 == 8212 1/2
I, e 3
L, e 4 Yo
3) U==3LP?
T2 Ya
Uy LI} 3
U, L2 4 2
20.
a) Reason of heavily doping of p and n sides 1
b) Circuit diagram 1
Working 1

Get More Learning Materials Here : & m @&\ www.studentbro.in

(@) Due to heavy doping, the depletion layer become very thin and electric
field, across the junction, becomes very high even for a small reverse bias
voltage.

(b) Circuit diagram

R,
Unregulated >
voltage(v) L R:gulatod
voltage
R, vy
@ 9

Anv increase/ decrease in the input voltaae results in increase/ decrease of the

1




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 (Eg), 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)

P 3
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21.

(a) Sketching of electric field lines

(b) Magnitude and direction of
net field in regions Il and 111

4xY%=2

(a) Q

b) (i) For region 11, E;; = %(01 — 0y)
0
towards right side / from Sheet A to Sheet B

(i) For region Ill, Ejy = %(01 + 0,)
0
towards right side /away from two sheets.

Y2

Y2

Yo

Yo

22,

a) Magnitude and direction of
magnetic field at ‘b’
Magnitude and nature of force

b) Diagram showing magnetic field

Yo+ Y
Vo+1,
and force 1

a) The magnitude of magnetic field produced by conductor ‘a’, at a point on

the conductor b:
B = Horg,
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Direction of magnetic field will be inward / outward perpendicular to the
plane of two conductors, depending on the direction of flow of current in Yo
conductor ‘a’.
. _ Ko Ialb
Force per unlt_length = ord 1,
Nature: attractive
Y
(b)
B,
i -
I, 4 vy I, Io Ba A
«— ., ., — «— _ >
Fab Fba Fba a
1
“«— d—» «— —>
(Any one of the diagrams)
3
23.
Calculation of : Capacitance 1
Charge 1
New Charge 1
1) C = e‘jTA Y
8.85 x 10712 x 5x 1073 1
= F=17.7 x 10~ 12F 72
2.5%x 1073 77 0
2) Q=CV 1y
=17.7 X 10712 x 100C = 17.7 x 1071°C 1,
3) Q= kQ Ve
=8x17.7x 107°C = 1.416 x 1078C &
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24,

Diagrams of ground wave and sky wave Yo+ Yo

Explanation 1
Frequency range of ground wave & sky wave %2+ %

Ionosphere

Ground wave propagation — The wave glides over the surface or it follows the Yo
curvature of earth

Sky wave propagation is ionospheric reflection of radio wave back to the Yo
earth.
Frequency range of ground wave(few MHz) < 2 MHz Yo
Frequency range of sky wave(2 MHz) to 40 MHz Yo 3
i) Distinction 1
25. i) 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 1
polarized light, these vibrations are only along one direction.

i) Polaroids consist of long chain of molecules aligned in a particular
direction. It polarizes light as it allows only one component of light Yo+ s
(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 1
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26.
a) Description with the help of diagram 1Y%
b) Derivation of expression 1Y%
(a) Diagram
ﬁ"*’nm"'r
L :
F " A Electron Beam  __+ ¥21;'l}§21l
3 f— - e
i S 46
<«——Electron — #% 1
LT. | &m /\
Diffracted > Vacuum
Movable — electron Chamber
collector beam
To galvanometer
1
This experiment confirms the wave nature of electron. &
h h
A =—-= 1
D 2mK
ButK=KE.=¢eV Yo
1= h
~ 2mev Y
3
217.
a) Two values displayed by Puja and her father 1+1
b) Stating the phenomenon 1
(@) Any one of the values displayed by Puja — curiosity / observation etc. 1
Any one of the values displayed by father — concern / knowledge / sense 1
of duty etc.
(b) Interference of sunlight due to the soap bubble. 1 3
28.
(a) Labelled ray diagram 2
Considerations required in selection of lenses
(i) for large magnifying power Yo
(i1) high Resolution Y2
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(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. Vo
For higher resolution diameter of the objective should be large. y
2
1 1 1
T 5
i_t,1_ 1 _t_t v
vo fo Up 125 25 25
vy =2.5cm Yy
L =lfol+fel v =1o)
=(25+5.0)cm=75cm Yo
OR
(a) Three distinctive features between the patterns of interference and
diffraction fringes. 3
(b) Calculation of width of slit. 2
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Interference

Diffraction

1. Width of central maxima is same
as that of the other fringes.

2. All bright fringes are of equal
intensity.

3. Large number of fringes.

1. Width of central maxima is 1
more than of the other fringes.

2. Intensity of secondary maxima 1
keeps on decreasing.

3. Only a small number of fringes. 1

__nAD

(0) yn =

naiD
d ==
Yn
_ 1X500X107°X 1

2.5X10°3
=2x10"*m

(=0.2mm)

(or any other relevant difference)

Y2

Yo 5

29.

b) Calculation of wavelengths

a) Expression for total energy of electron 3

1+1

1 1 nh
KE = Emv2 = —m(

Get More Learning Materials Here : &

__ nh
a)mvr = —
21
mv? _ 1 e?
T ATe, T2
4TE MV
_ ze?
r= nh \?
4n60m(2nmr)
2p2
€on“h
= r= 0—2
mme
. _ 1 e
Potential energy U = - .
4TME, T
me*
4e,n2h2

2mmr

Yo

Y2

Ya

Ya
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me*

KE =

B 8€,2n2h2
Y
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
—_—— R —_— i —
A (12 22
A= 2 %
3R
For first member of Balmer Series 1
1_p ( 1 1 72
2 _36 22 32 y
2

A=—

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
(i1) average life 1
Relationship of half life & average life with decay constant
1/2.{. 1/2
b) Calculation of time taken 2
(@) Definition: 1

(1) Half life: Time taken by a radioactive nuclei to reduce to half
of the initial number of radio nuclei.

(i) Average life — Ratio of total life time of all radioactive nuclei, 1
to the total number of nuclei in the sample.
Relation between half life and decay constant: 1,
_0.693
Ty =——
Relation between average life and decay constant 7= 1
(b)
N=N,e Y2
ZNO — No e—(0.34-65)t

4 &
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0.3465 X t = log,(%/5)

= 2.303[log4 —
= 2.303[0.6020 —
=2.303 x 0.1249

_2.303 x0.1249
~ 0.3465

log3]
0.4771]

~ t=0.83 days or 19.92 hours

Alternatively:
. 1 .
Also accept if the student takes N=25% No= 2 No and does the calculations as
follows.
Y
_ 0693 _ _ 0.693 _
T%_ 2 oasses 20y
v )
N===
2n Ya
Time taken to reduce to 50% = 2days
25 1
or oo 2 (one half)
= n=2 > Additional time taken Y2
to reduce to (one fourth) 25% = 2days
But L= n,
T1
2 . Y
=t = 4 days =~ Total time taken to reduce to one fourth

(25%)=2+2days = 4days

Yo

Yo

30.

(@) Principle of potentiometer

Definition of potential gradiant
Expression for potential gradiant
(b) Determination of

. e
l. —
€z

ii.  Position of null point for cell Ezonly

Yo
Yo
1

1Y%
1%

(@) Principle: When a steady current flows through a wire of uniform
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 Y,

. 14
the wire i.e. K = n
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. . IR
Potential gradient K = =7 &
_Irz
K= Z
1
K==
A
paee _ 120 _2 1
(b) () e,+e, 300 5
e _7 Y5
(=5 3
. éitez 300 1
(i) e x
= x = 210cm 1
(where x is the position of null point with cell e; only.)
OR
(a) Definition of drift velocity 1
Expression for current density 1
(b) Calculation of power 3
(a) Drift velocity — The average velocity gained by free electrons, when a
unit electric field is applied across the conductor. 1
I = nedvgy &
=nedz
m 2E
. I T
~ current density J = — = ad 72
A m
(b) P =1I%R
Current flowing through the resistance 2Q 1y
1= [22=10A
2
Yo
~Potential drop across the 212 resistor =20V
Therefore Potential across parallel combination of 40Q and 10 Q = 80V A
80
Current through 502; | = — A= 8A 1
~Power dissipated in the 512 resistor = (8)2X 5W = 320W 1 5
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