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QT 3397 :
@) gyt geT AT &

(i) FTFA-TAHFA30 Jo78 | F97 . 1 T8 TF & Fo7 3fd-Tg3aiid Jo7 &
3TN Yedieh Tk 37 H1 8 |

(iii)) Y978 9 T 18 H Jcd%h J97 T 37 #7 8, Y97 4. 19 T 27 7 y9% ¥97 i+
37 1 & 3K Y97 &, 28 G 30 H Y% Y77 GieT 3% H & |

(iv) @7 3Pl Frc T 8 & U Qo J97 & |

(v)  Y9-97 § GHT W FI3 [dHeq 7871 8 | a9ifd, 3 bl arcd uh o7 7, diT 7h
JIc? U Yo7 H 3N qia 371 dict @il F991 § S7aike 597 JeT7 19697 T & |
98 Io1 7 379! 13T T 5T 7 G FacT TF FIT & HAT 8/

(vi) FAPAR F ITINT FH AT TET & | TINT Fla Tav% & T 3T TGTIHT
GRIET 7T FI17 T Gha & |
(vii) TET 3TEvIF & AT [FleTrEaad Gifasw [AIaidl & qral #T 37T H GHd 3 :
c=3x10%m/s
h =663 x 10724 Js
e=16x10"°C
1, =41 x 1077 T mA™!
1

4re
0

=9x10° N m?2 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.
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(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.

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

necessary.

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

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x 10° N m? C2
m, = 9-1 x 1073 kg
1. Ueh ¥ @ U (™) % I % AleEaq Heia gk & | fo # guig

AR Tl aR hi ST 3R, abed %l WaH T 98 i HR H 98
STt 8 | IR 3cqd URa g i T 1 SAIHH sy | 1

X o ox tvxox ox’ x 0 0x
X x x X x x X
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A flexible wire of irregular shape, abcd, as shown in the figure, turns into
a circular shape when placed in a region of magnetic field which is
directed normal to the plane of the loop away from the reader. Predict the
direction of the induced current in the wire.

X X X X X X X
X X X X X X X
2. Tl Smefm =a® % 768 % T fog W fORoRE &9 & 7o %
AMAFId =1 BT ATRT ? Il T | 1

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

3. U 2Hanl shi uitums, foreht grahia &= BHV I W AHH A ‘g’ S HUT
T SRR Grhid 9 % fOTT SISteh 1 ST L gY, T | 1

Define one tesla using the expression for the magnetic force acting on a
%
particle of charge ‘g’ moving with velocity ¥ ina magnetic field B .

4. B & qA1 BT &F 1 & Uhhatett §, e Y goumH HEEw wHH Edl R
Safer B & H Ty @@ Z § U <l gfg qon gt & § U ht wHft | St
2 | SN gfgd sAamedT HIfvu | 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.

5. TmfciRaa forpa-grashia aUTi &l Ih! AGRET o Fgd A § FAfEd hHivg : 1
y-ToRT0l, HEW TG, 3TaTh TR0l TR TSI fohtor |
Arrange the following electromagnetic waves in order of increasing
frequency :

y-rays, microwaves, infrared rays and ultraviolet rays.
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6. oM@ T Rt gaTay W & W@ guh Wit § | foReht o1y emTew w1 Q ¥ P I
i U 1 &9 g0 foran TR SR gHTeHes @ 31YET RO 2 HIUT ST | 1

-Q

Figure shows the field lines on a positive charge. Is the work done by
the field in moving a small positive charge from Q to P positive or
negative ? Give reason.

-Q

7. vem-fagd wwE H, TR Jem-gumEl gse W eAmafaa wehantt fafeRter i e
# gfg BF W yehm-fagd 9/ § gig =i g1 iy ? SReA hHiv | 1

In photoelectric effect, why should the photoelectric current increase as
the intensity of monochromatic radiation incident on a photosensitive
surface is increased ? Explain.

8. fTux o gwiv ar foreft umesfi wiwr, frmeht &g C 8, W+ Jehrar foptor
AMfad 8 | Mol & ffa fomor War AB & @u=r 2 | afe M & vyered &
U /3 8, d forg A W 319adH v HTd hIfY | 1
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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

V3.

9. @ Ifd oY TEEm g @ (W), (1) MR (2), T wum grd 1 vanfed &
@ 8, fod H ST ST{ER Toh-ga o SATHAI &l i Fead T@d gu HEdTat
(TS % q o HUE) W T 3 | farg O W 3Ic9a 2 Frahid & 1 GRAm
3R feum 3@ il | 2

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.

55/2/1 6
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10.

11.

12.

13.

55/2/1

Teyl AT o ATl 91 (ac) 9RO & U I8 ewiisy fo 9fmey § vyarfed
€T el | diced! ¥ 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.

ST s o SR v & e fate W A @ g ffiaw | 2

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

TN 7T gy | GUTiE 9T ST&9 [ shifog | 2
(O UE

—AMA—
10Q 20Q

[,

o vl

Find the charge on the capacitor as shown in the circuit.

o © guiie U iy gR fEfUa qed Tie S 9gEn | SHeRl deh Ui @i
3R FmH Frol At | 2

LDDO_YA
1 r—

Identify the equivalent gate represented by the circuit shown in the
figure. Draw its logic symbol and write the truth table.

1

B
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14. M@ ¥ fiom ¥ foreft yepmer fomror =t o g gt 7 | Afe stvafaa forn
QR JMER BC % HAIH 8, @1 I8 G2M3¢ b ()1, = 1, = A/2, (ii) =Iad fererem
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.

15. Wiged ug i qiymn fafge | AM fee o 6 % Tl wa Aigas &1
AT TG FiT | 2
Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

16. (a) Qo A fohg R faRq-grashi™ Ui 3cqd LT g ?

(b)  +z-TeM o ITfew wafa foret fagga-grechia @t & Qi forgq 3R
EEhI AT I G TAT 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.

17. p-IHR & AT N n-YHR & AR o a4 T > 0 K T Hall 908 3R
Eifeu | 37 M@l W, qar 3R AT ol T bl STl SoiieAl dfga 3iferd

i | 2
STraT
Foll qUg M@l & MU W R urg i fredt fogaueht & dw fadien
HiT | 2
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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.

18. ot gofleg LCR wfwy #, a8 feafeat gy hifse g (1) afmy <6 wfdsmen
= Bt 8, 3N (i) ufwy § Aredia g yartad gt 2 | 2

In a series LCR circuit, obtain the conditions under which () the
impedance of the circuit is minimum, and (ii) wattless current flows in

the circuit.

19. T Fusfordi, feh Tehed Ly = 16 mH 3R Ly = 12 mH 8, ¥ Jarga fazq
grsi § §E R ¥ gig B W 8 | ARG Al Husfadi wl YgH hH I ared]
vt TAE 7, @ fpell fou 7o &o1 W 39 g pusfadi § () i@ dieeans,

(i) FRISAT 3T (iii) Tiaq St T AT TG I | 3

The currents flowing in the two coils of self-inductance L; = 16 mH and

Ly = 12 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.

20. (a) I3 fogford stmaw (+Q) Torelt sTafRra arg <t =met o &g feod 2
31w 3R w1g Y =et & e fagd-am e it |
(b) @ Id FHIR I T e Tk 36 ¥96d oy 91 6y (67 > o) 8,
o f guie e 2 | 11 3R 101 g <ifeha &t & S fagga-amt & afwmn
I femmd fafem | 3

’ IIT1
II B
LA
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(a) A point charge (+Q) is kept in the vicinity of uncharged conducting
plate. Sketch electric field lines between the charge and the plate.

(b) Two infinitely large plane thin parallel sheets having surface
charge densities 6; and o, (6; > 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
I A

21. (a) O O Y GHR Dbl ‘@’ IR b, N T 9w 1, 3R 1, verfea
AW E, F AT gt gl d R | TS @ g ATk b % S
forgatl W 3o grechi & w1 i SR foen fafaw | afg s =i
T yarfed arusT hl o T9™ 8, a1 ST =ikl & S Sl hT GHAT
3T whfd =T 7 ?

(b) 3@ H TG ¥ TEY b 9 39 arerel & grqd faudia feemsti o
JaTtEd Bidt &, d QT dTetehl o s 91 | e JehR e 81 | 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.

22. 3fud @l T TERIAT ¥ TEROl h (1) AT a7 3 (i) AW qur it =
&g # quiF I | F=wor 1 31 fafeti § w3 ain i st o afE @6
3g@ Wt S | 3

Describe briefly, by drawing suitable diagrams, the (i) sky wave and
(i1) space wave modes of propagation. Mention the frequency range of the
waves in these modes of propagation.

55/2/1 10
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23. (a) &Y A IuH Hf 76 frm TR Sfam qen St T g soigetl B
T TRd 1 R feham T |
(b) Toreht soiereia w1 IR fermmmawen @ foreft fawa v gro caf@ fomam S
2 | 3HY TrEg -l alieed o fofu saieh I ifs | 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.

24. S X h BET G A AT AG@ST Dl Gol § IS G0 WA, WG b A
A o 3T IH A7 AW 1 e g8 o |1eH & goagad Ui &1 Idfid 8
2 | Gehld STe 39eh fUdTShl, S U | IS 8, B 37 a1 394 3Hl fowy o
3TE T IBT | 38k fuamst 4 3§ fifqehl i 3 g qige T | stand U
fTEeh o1 A1eH o Jorgel Ui fomms 2d 7 |
(a)  TT9eh T & Qo 3R 35eh fuarsht foh geai sl gortd & 2
(b) T & TH FAG a4 | TfCHfcTd TehTfireh UieredT 1 3g@ hifT | 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.

25. (a) SR SIS & Giaty (Fmfor) @f¥r & p-qem n- 31 Betehl i 3Tcafeeh

Tufatsa wwteh o1 fopan ST 8 2
(b) dicedt e & ®9 U JAH SIS & ITINT ! <34 & fu gfigy mg
Eieeht G T 3Heh! hRTY hl =are i | 3
AT

(a) WIIerTE 1 Hior form gepr fomam STan 2@ 2

(b) U HECY 1 HYT § IUF <hifoC | fafee Tua-digarsti & o
39 V - 1 rfrereriores Eifau | 3
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(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.

26. (i) 3gfad yepmr R Waeka: giaa v & = faveT Hife |

(i)  UIeNiss fohd Yo ST ST B 2 I8 Waeha: gioa T fohd TR 3cd

AT B ?
(iii) @& § e He fF arguueed Hl & Jehiftia geet T 1 TR

fre wohR gfara &1 Sar 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.

27.  Toreht TmT=X ufgemr geanfer |, fmeht afgewret @ o9 9 8, 61 T dfgent &

%A 6 x 102 m? 3R ufgehrati & = gkt 3 mm ? |

(i) 38 |y Sl 91T giekferd shifer |

(i) I 39 FEiE @l 100 V 3MYfd & Tt foham ST, a1 T qfgeht W
fehaHT TTaST BRI 2

(i) e deedr IATY(d I FAG Tad gT AL h digehrati & &9 K = 6
1 319 hH 3 mm IS e T & M, q@T Iigehlsh W A& v Thr
guTferd gRT 2 3

In a parallel plate capacitor with air between the plates, each plate has

an area of 6 x 10~ m? and the separation between the plates is 3 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 3 mm thick mica
sheet of K = 6 is inserted between the plates while the voltage
supply remains connected ?

55/2/1 12
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28. (a) @R o AWMl P ITAN Hieh, BEGNH WA hi fOR fawemsti
SAFI I A Sl oh [T Sleh ScId HIWTT |

(b) Tewl T 1 ST Fh, AEAT Ioft W TR Avfi F TBA T hi
gl [@T3Al sl qUIeEA] ol qiehierd HifvT | 5

YT

(@) () NE-3TF (T ,,) AR (i) & 3F (1) Fai hl ghearwn fofen | 57k
& T () § "eiwr ST HIT |

(b) et Meamfeea Tfires =1 &/ femes & = 0-3465 (fea)~ ! 2 | smfmmes
HET A 75% deh &1Rd 814 | 38 A13eh ! feraT @m om 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 ().

(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 ?

29. (a) Tavaamdt =1 fagra fafae | fava gaumar A aftmn fafge | faweamrd
AR <h! Sfaierehdl & Uei # fava gavar = fou =g gma hifsu |

55/2/1 13 P.T.O.
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(b) T # foa fawa yaumr o1 w8 o faweArdt a8 AB gwiien TR
B | g A gy foREaE® Fd & @ wathes e, = qig
IER FAIa fohen T 7, % fou 3 fagw feafd, R A & i@
[1 = 120 cm TAT Iy = 300 cm T ITH B & | (1) e1/eq 3N (ii) Had g1
Id & o s g feafa sma i | 5

—H

300 cm

) 120 cm .

AT B
H

€1 &

SrraT

(a) ot aTctesr ® SAOW dTEehl & ‘ITaTg 9 Ye <kl uitwmer faflaw | fasfa
T o Ual H G Tcd o oY SASTeh ITH <hIfY |

(b) 100 V =l i3 sfl guiie T fogq Jeeeh H wAIa 7 | 3¢ 2 Q gt

T 3UY IRh 200 W g, @1 5 Q feiges § vrfw-a feifa hifs | 5
30 Q
Cog o
40 Q
L AW
2Q

i

100 V

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

55/2/1 14
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(b)

(a)

(b)

55/2/1

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
(i) £1/e9 and (ii) position of null point for the cell £7 only.

—{ H i —

300 cm
‘ 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
2Q
il
100V
15 P.T.O.
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30. (a) forel g foma = wfdfers =91 g4 & U @eia geeish o
AHTfRd ToRtur @ S | forell giaRieh ol 3= Taeq &mar iR 3=
faved emar o fou oAfugeess qen AfeR <@l 1 SIF Hd 9Hd
HEF I & A IHE Tl 1 3g@ hif |

(b)  Torelt Ty gereell & Afigwas A wlwE gl 125 cm 3R AGRR 6
BIHE G 5 cm & | His oY fore 38k HAfigeas ¥ 25 cm gl W W@l
T 7 | Al A Afdfers 3= W ST 8, 1 31Hgwas IR AT %
&= <l g T hHIT | 5

YT

(a) I < fg-fordt wom & ymm safown b o yaeht what fort < wrwm
e faada fed % dw fave s A IR aifvenafires fommyand
fafeu |

(b) 500 nm TUICEH T HI3 THR el I Fopelt qaet ford @ e
il B 3 afwrd foada 9 1 m ot W o ud w fewrd e
TEOT A W TG I A1 2 foh wow (s %5 € 25 mm I gl W
2 | fordt i <herg wma Fifsr | 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

(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.

55/2/1 16
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MARKING SCHEME
SET 55/2/1

Q. No. Expected Answer / Value Points Marks | Total
Marks
1, Anticlockwise /adcba 1 1
2. 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.]
3. When a charge of 1C, moving with velocity 1 m/s, normal to the magnetic 1
field, experiences a force of 1N, magnetic field is said to be one tesla.
1
4. It is due to conversion of neutron to proton or proton to neutron inside the 1
nucleus.
Alternatively:-
X BT+ gAY+
X o Bt + Y+ v .
5. Microwave < Infrared <Ultraviolet < y - rays 1
1
6. Negative; Yo
As charge is displaced against the force exerted by the field. Yo 1
7. Increase in intensity of the incident radiation corresponds to an increase in the Yo
number of incidents photons, resulting in the an increase in the number of Yo 1
photo electrons emitted.
8. sini _ Yo
sinr
sin 60°
= +v3 givesr=30°
sinr V3 g &
(Note: if a student just gives the answer 30°, award this 1 mark.) 1
9. : .
Calculation of resultant magnetic field 1%
Direction Ya
_ Holr?
- 2(r2+x2)3/2 Yo
Mot fiold ot N R. — -/5R — _Y2HoIT?
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For small loop(r «< x), Bo =

Direction of Bo is at 45° with the axis of any of the two loops.

V2uol

2x3

Y2

Yo

10.
Derivation of current flowing through capacitor 1%
To show current leads voltage Y2
If V= Vosinwt Ya
g = CV = CVosinwt Y2
| =4 = wCVycoswt o
dt
Orl = wCVysin(wt + g)
So, the current leads the applied voltage, in phase by 7T/Z. Yy
11.
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)
12.

Get More Learning Materials Here : &

Calculation of charge

Y
300 15
V=IR==V

Yo

Yo
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13.

Identification of equivalent gate 1

Logic symbol Y2

Truth table Y2
OR gate

Logic symbol of OR gate

Truth table of OR gate

0
0
1
1

-0 |~ |C

0
1
1
1

Yo

Y2

14.

Get More Learning Materials Here : &

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

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

i) D=>G-mr)+ (e-1)

D=(i+e)—(rn+ 1)

Ya

Yo

Ya
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15.

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) M9 .| SQUARE y8 .|  FILTER s
4 4 “| LAW DEVICE “| CENTRED 1
A, sin @t 1\ ‘l' AT o,
(Modulating Bx(t)+Cx(tf
Signal) c()
A, sin ot
(carrier)
(Note: Award this 1 mark if the student just draws the boxes and writes their 2
functions without writing any mathematical expressions.)
16.
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
2
17. -
Energy level diagrams for n & p type Yo+ Y5
Marking of donor & acceptor level Yo+ Yo
Energy bands of n-typeatT >0 Energy bands of ptypeatT >0
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Yo+ Y
éﬂl -0.05eV 1+ 1%
[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
2 AN
B
g (E,= 0)
£
g Valence
= band
.~ Empty
N E, conduction
2 band
=
g E,>3eV
o
-
[=}
2 | Ey
.E Valence 1
band
Metal Insulators
1. Conduction band and valence 1. There is large energy gap between
band overlap on each other. conduction band and valence
band.
2. Conduction band is partially 2. Conduction band is empty as no 1
filled and valence band is electrons can be excited to it
partially empty. from valence band
(Award 1 % marks for writing two relevant differences even when the
Get More Learning Materials Here : & m @&\ www.studentbro.in




Condition for impedance to be minimum 1
18. Condition for wattless current to flow 1

Impedance of series LCR circuit is given by Z = \/R2 + (X, — X.)? 1
2

for Z to be minimum X, = X,
_ 1
(or a)—\/T_C) )
- For wattless current to flow, circuit should not have any ohmic
resistance i.e. R=0
Alternatively : Power = V}.,,sI;-ms COS ¢
for ¢ =90' =m/2

Power =0
-~ wattless current flows when the impedance of the circuit is purely
inductive/capacitive or the combination of the two. 1 2
19.
Ratio of (i) Induced voltages 1
(i) Currents 1
(iii)Energies stored 1
. . . dl 1
1) Induced emf (voltage) in a coil e = —L = &
ai
T
(25) dedl_l LZ 3 1/2
ii) Power supplied P=el
As power is same for both coils
el = eyl
h_e_3 2
iz - e1 - 4
iii) Energy stored in a coil E= %LI2 2
‘ ﬂ_%Llilz_Llilz_E 1
K %Lz i, Lyi® 4
3
20.
(a) Sketching of electric field lines 1

(b) Magnitude and direction of

nat finld in raninnec 11 and 111 ANvih—9
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(@) Q
+
1
slab
. : 1
b) (i) For region 11, E;; = E(O'l — 0y) &
0
towards right side / from Sheet A to Sheet B A
.. : 1
(i) For region I, Ey, = g(% + a,) o 3
0
towards right side /away from two sheets. 1
21.
a) Magnitude and direction of
magnetic field at ‘b’ Yo+ Yo
Magnitude and nature of force Yo+ Y2
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 Yo
conductor ‘a’.
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Ho 141y Yo

Force per unit length =

_ 2nd '
Nature: attractive Ya
(b)
B,
i -
I, 4 vy I, Iy Ba A
— . . — «— _, >
- Bb Ba —_— _ Bb o ab
Fab Fba Fba a
1
“— —» «— d—»
(Any one of the diagrams) 3

Diagram of sky wave and space wave modes of propagation %2 + %
Description of sky and space wave propagation Yo+

22.

Frequency range of sky and space wave Yo+ Y2

(i) Sky wave and space wave propogation
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Communication satellite

Space wave

Yo+ %

- Sky wave propagation is due to ionospheric reflection of radio waves Yo

back to the earth.
- Space wave propagation is by line of sight propagation ,directly Yo
between transmitter to receiver / or by satellite.
- Frequency Range of sky wave — few MHz to 40 MHz Yo
- Frequency Range of space wave — above 40 MHz Ya
3
23.
a) Description with the help of diagram 1%
b) Derivation of expression 1%
(a) Diagram
—|I}/H.T.'|I}+

F ,_A_lElecu'on Beam - __t ¥ickelt
L _§-——|——>————.___0_C/ arge

t—Eg)lectron — ’
un
LT ) /\

Diffracted | Vacuum
Movable — electron Chamber
collector beam

To galvanometer
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by A = h  h
b)A=2= ok &
: ButK:K.E.:eV v,
A=
2meV 1
24.
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
25.
a) Reason of heavily doping of p and n sides 1
b) Circuit diagram 1
Working 1
(@) 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 >
voltage (v, I, N L
Regulated
Load  yoltage
R, vJ
¢ L J
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voltage drop across Rs, without any change in the voltage across the Zener

diode.
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)
mA
Rrverse bios l
‘.: volls
L
.1
2> 11 3
26.
i) Distinction 1
ii) Polaroid & its working Yo+ Y5
iii) Polarization of sunlight — explanation 1
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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.

il) Polaroids consist of long chain of molecules aligned in a particular
direction. It polarizes light as it allows only one component of light Yo+
(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

direction of propagation.

217.

i. Calculation of capacitance
ii. Calculation of charge
iii. Effect on the charge on the plate

885 x10712 x6 x1073
B 3 x10~3

= 17.7x 1012 F = (17.7 pf)

i. Q=cv
=17.7 x 1012 x 100C
=17.7x 1071°C = (1.77nC)

iii. Q=KQ
=6x17.7x1071°C

=106.2x1071°C (=10.62x 10™°C
=10.62nC)

Yo

Yo

Yo

Yo

Yo

Yo
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28.

a) Expression for total energy of electron 3
b) Calculation of wavelengths 1+1
nh
a) mvr = —
2T
mv? _ 1 e?
T 41Ee, T2
4TE,MV2
2
ze
r= nh \2
4n60m(2nmr)
22
€Eon“h
> r=—=—"
mme
. _ 1 e?
Potential energy U = - L—
4me, T
me*
4€,n2%h2

1 1 h \2
KE=Emv2 =—m( - )

2 2mmr

_ n?h?n?m?e*
8m2mey2n*h*

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
LS T §
A 212 22
A==

3R

) RS oSSR ERUR I AR o p PR PRI o DRI R
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36 1
A= 72
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
(ii) average life 1
Relationship of half life & average life with decay constant
Yot Y5
b) Calculation of time taken 2

(@) Definition:
Q) Half life: Time taken by a radioactive nuclei to reduce to half
of the initial number of radio nuclei. 1
(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 = r Yo
Relation between average life and decay constant 7= — 1,
(b)
N =N,e *
3 Yo
ZNO =N, o —(0.3465)t
4
(0.3465)t — 3 1

0.3465 X t = log,(*/3)

= 2.303[log4 — log3]
=2.303[0.6020 — 0.4771] Yo
=2.303 x 0.1249

_2.303 X0.1249
~ 0.3465

~ 1=0.83 days or 19.92 hours Yo
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Alternatively:

. 1 :
Also accept if the student takes N=25% No= 2 No and does the calculations as

follows.
0.693 0.693
Ti= == = 2 days 2
> A 0.3465
N== No \
211
Time taken to reduce to 50% = 2days v,
25 1 2
or — = — (one half)
100  2n
= n=2 > Additional time taken
to reduce to (one fourth) 25% = 2days 1y
But Z = n,
T1
2
=t = 4 days =~ Total time taken to reduce to one fourth
(25%)=2+2days = 4days &
5
29.
(@) Principle of potentiometer Ya
Definition of potential gradiant Ya
Expression for potential gradiant 1
(b) Determination of
i 2 1%
ez
ii.  Position of null point for cell Ezonly 1%

Get More Learning Materials Here : &

(@) 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

. 1%
the wirei.e. K = n

Potential aradient K =

IR

&&=

Yo

Yo
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Ip—
K== &
I
K =2
A
. €1—€y 120 _ 2 1
(b) () e;+e, 300 5
e’ 7
ey o 3
.. e1te; 300 1
(i) o T =
= x =210cm &
(where x is the position of null point with cell e; only.)
OR
(a) Definition of drift velocity 1 mark
Expression for current density 1 mark
(b) Calculation of power 3 marks
(a) Drift velocity — The average velocity gained by free electrons, when a 1
unit electric field is applied across the conductor.
Ya
I = neAvy
=ned<z
. I  ne?Er Ya
~ currentdensity J = — =
A m
(b) P =1I°R
Current flowing through the resistance 2Q Yo
I= /@ = 10A
2
~Potential drop across the 212 resistor =20V Y2
Therefore Potential across parallel combination of 40 and 10 Q = 80V 2
80
Current through 502; | = To A= 8A L
~Power dissinated in the 50 resistor = (82X 5W = 320W 1
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30.
(a) Labelled ray diagram 2
Considerations required in selection of lenses
(i) for large magnifying power Ya
(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 7
vo fo Uy 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)
AD
(b) Y = == Z
g =2
y
1 X 500X109X 1 7
~ 25X1073 1
=2x10"*m (=0.2mm) 5
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