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General Instructions :
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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.



(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 x10° N m? C2

m, =91 x 1073 kg
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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.

fopell el =Ta® % T8 % TS fog W fORCRE &9 % T %
AMAFId =1 BT ATRT ? Il T |

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

ek SEE < qRAT, R S &9 B 6 Y AT @ TREE S g %
T HRG Fraehd I o fTT SR 1 ITAM HId gY, HINT |

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

B~ & qen pt & Il & ufseaedt H, Tfires <l geuHH TEN WHE TEdl R
Safer B & H Ty @@ Z § U <l gfg qon gt & § U ht wHft | St
2 | SN gfgd sAamedT HIfvu |

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.

frfafaa foegq-gresha qut 1 3T SRR & Sed e § afed i :
y-ToRT0l, HEW T, TaTh TR0l TR TSI fohtor |

Arrange the following electromagnetic waves in order of increasing

frequency :

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



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.

q @ifd oy TeEm g o@ (W), (1) 3R (2), S wuH grd 1 yanfed &
@ 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 femm mq il |

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.




10. 3T WU o Yoamad] 9rT (ac) 99y & foiw I8 <wnist fo qfwy o yenfgq
€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.

11.  SHgeHE 9qe 3R Siagrechd 91 o o= fawed i o af fag fafeag | 2

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

12. iU U qigy § G998 STEs H{d I | 2
(O UF

—AWAA—
10Q 20Q

[,

o vl

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

13. T o gwiv 7 ufmey g & e e o1 984T | ST doh Jdish @irey
R g Tt fafge | 2

‘?_DDO_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 r

B

55/2/1 7 P.T.O.



14.

15.

16.

17.
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@ o firew & forelt weprer fortor w1 TT9Xd U oifen N 7 | A STwafda feRwm
QR JMER BC % HAIH 8, @1 I8 G2M3¢ b ()1, = 1, = A/2, (ii) =Iad fererem
I, 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, = 2i — A.

HIgeH U i iy fafge | AM e o & & o wa Aigas o
SAlh IRG@ TIT |

Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

(a) Qo A fohg YehR faRq-grashi™ Ui 3cqdl Ll 3 ?
(b)  + 2T o STfew waa fopet fagga-grechia atm & Qi foRgq 3R
EEhI AT I G TAT SIIET NG T |

(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.

p-IHR & AdATAS TR n-JHR & AdATAS o a9 T > 0 K W 91 U8 3IRE
Eifew | 39 @l W, Tar IR T Joll Tl bl ITehl HoAredl dfgd Afehd
HIT |

YT

Sl qug ARWI * YR W Rt arg M et fagaueht & fiw fave
HIT |



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 (1) the
impedance of the circuit is minimum, and (ii) wattless current flows in

the circuit.

19. T Fusfordi, feh T@ehed Ly = 16 mH 3R Ly = 12 mH 8, ¥ Jarfga fozq
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

Lo = 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 =me o &g feod 2
31w 3R g Y =et & e fagd-am e @it |
(b) @ Id FHIR I T e Tk 36 596d o 91 6y (67 > o) 8,
o f guie M 2 | 11 3R 101 g <ifeha &t & S fagga-amt & i
I femmd fafem | 3
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II B
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(a)

(b)

21. (a)

(b)

(a)

(b)

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 6; and o4 (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

T T Y FHA 9Tkl ‘@’ 3R b, N Temft gr 1, 3R I, verfea
AW E, F AT g gl d B | IS @ g ATk b % S
forgatl W 3o greshi & w1 i SR foen fafaw | afg s =i
T yarfed arusT hl o g9™ 8, a1 ST =ikl & S Sl hT AT
3T whfd I 7 ?

M@ hI FERAT ¥ guisy foh 9 59 =nerehi @ g faudia feemsti #
YaTfEd gidl &, a1 g1 STetehl & s 9o | fhd YehR aited= B |

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 ?

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 |

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
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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 IRl fermmmawen @ foreft fawa v gro cafi@ foram S
? | 3HY TrEg -t alieed o fofu saieh IH 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 31 35eh fuarsht foh geai sl gortd & 2
(b) T & TH FAG a4 | TfFHfcTd TehTfreh UieredT 1 3g@ shifT | 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) VR SHTE W Afew=q (Fmfor) |@fer & p-qen n- T el @ Acafeeh

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 fHior form gepr fomam STan 2@ 2

(b)  SHh HECY 1 HYT § IUF <hifoC | qf faferd Tua-digarsti & o
39 V - 1 rfrereriores Eifau | 3
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26.

217.
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(a)

(b)

(a)
(b)

(1)

(i1)

(iii)

(i)
(i1)

(iii)

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

Draw the circuit diagram of zener diode as a voltage regulator and
briefly explain its working.

OR
How is a photodiode fabricated ?

Briefly explain its working. Draw its V — I characteristics for two

different intensities of illumination.

Jrggfard TehTT TR Waeha: gfad Tebmr & s faded Hif |

Jionise fohd TR ST 1A 8 ? I8 Raeha: giad T fohd TR 370
T 7 ?

Y9 H Aredn i foh argrvee wui | Yehifvla et g 1 TR
fre wohR gfara &1 Siar R |

Distinguish between unpolarised and linearly polarised light.

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

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

forelt Tt ufgent watfia ®, fSoeht afgwreti & g arg B, i I3 izt &1
%A 6 x 102 m? 3R ufgehrati & = gkt 3 mm ? |

i)
(ii)

(iii)

39 Gy i aiar gfiepfaa $ifse |

Ife 39 Famfa &1 100 V 3mqfd & T foram S, a1 Jeieh afget «
fepaaT 3TTaST B 2

afg dieear SMYfd 1 G Tad gL ATt hit ufgwmet F d=TK = 6
1 319 hH 3 mm [T =T T & M, qT Iigehishi W A& fhd Thr
JuTferd gRT 2

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.

(1)
(ii)

(iii)

Calculate the capacitance of the capacitor.

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

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 ?

12



28. (a) @R o AWMl P ITAN Hieh, BEGSH WA hi fOR fawemsti
SAF I A Sl oh [T Sleh ScId HIWTT |

(b) Tewl T 1 ST Fh, AT Ioft W TR At F TBA T hi
Tergrl) [@T3Al sl qUIeEA] bl qishiord HifvT | 5

YT

(@) () E-3TF (T ) AR (ii) & Y (v) Fai hl ghewrwn ffen | 57k
g Teories () § "eiwr ST HIT |

(b) et Meamferea i =1 &/ fomes & = 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 (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 ?

29. (a) Tawaamdt =1 fagra fafae | fava gaumar 6 gt fafge | fawamrd
AR <h! Tfaierehdl < Uei # fava gauar & fou saes gma hifsu |

55/2/1 13 P.T.O.



(by T3 o frua fawe yaora &1 ®1F @ fayaamdt aR AB gerEn TR
B | g A gy foR@-ams ad & @ wathes e, = quig
IER TG fohen T 7, % fou 3 fagw feufd, R A & i@
[1 = 120 cm TAT Iy = 300 cm T ITH B & | (1) e1/eq 3N (ii) A &1
o & o s e feafa wma Hifse |

—H

300 cm
) 120 cm .

Al s, B
H

€1 &

AT

(a) Toreht <ITcter © SO dTEehl & ‘ITYATE 9 Ue <hi yivwrr ferflew | fasrfa
T o YgI H T Tcd oh T o3sTeh ITH hHifalT |

(b) 100 V I i s gurie u fogq Jeas § waifva 7 | it 2 @ ufies
T 3UYh IRk 200 W g, 1 5 Q Tfeiges § vrfw-a feifa hifv |

30 Q
Caa>—
40 Q
AW
2 Q
|| |
100V

(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



(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 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 £1 only.

—{ H

300 cm
I 120 cm |

A e ¢, 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
Caa>—8
40 Q
AW
2 Q
|| |
100V
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30.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

forelt ey fora &1 wfdfers s q@iA & fow @iela qiasie &1
AHTfRd foRtur st S | forell giaRieh <l 3= Taeq &mar iR 3=
faved emar o fou Afvgeess den AGeR <@l 1 SIF Hd 9Hd
HEAF I & A IqE Tl 1 3g@ hify |
WWQ&W%W@W@ 1-25 cm 3R AGERT 6
BIHE G 5 cm & | His Y fore 38k HAfigeas ¥ 25 cm gl W W@l
T 7 | Al I Afdfers 3= W ST 8, 1 31Hgwas IR A %
&= <l g 1 HIT |

YT

I o fg-ferdt e § wmw safowmn el of uaelt wha frt W wrum
T foadd Yed o W= fawed w A W Atk ferivand
fafy |

500 nm TUIGEH I s TFHA TS G5 fohell Uaent Rl W Amaaq
il B i afrd foada 9 1 m ot W o od w fewrd e
TEOT A W TG I A1 2 foh wow (s %5 € 25 mm I gl W
2 | ot i <herd sma S |

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.

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

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.

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.
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