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Wﬁifﬂ:

(i) G4 397 3f4ard & |

(ii)) FGYHA-Y7H FT29F97 8 | 5971 8 8 TF & Fo 3Hla-Tg3719 Fo7
g 37T Y% UF 3F FT 8 |

(iii) ¥979 & 16 § Y% §97 a1 3% &7 &, 997 17 8 25 § §9% J97 @17
3% FT & IR Y9727 T 29 § Y% I37 qiel b FT & |

(iv) Y¥9-99 H GHY W FI3 99 781 & | agife, g1 3FHl dic? 0 97 H,
d17 371 dIc? TF Y94 F 3N 9ig 371 Jie? di+l g9 7 ~<IRF T4
YeTT 1637 =7 & | U8 Y9l § 37191 2T 7w g7 § & FacT UF FIT &7
FEATE |

(v) Y9726 Tod STEIRT J97 8 | I8 TR 3% FT 8 |

(vi) TPt & I F AT T & | TIMT T JFIIF & A Y
TGTH1T TR HT FT1T F T &

(vii) STgT 3TITTH &l BT [H=llEga Gifas [HFgars] & JiHT FT I9IT FH
gFd & :

c =% 3x10°m/s

h =6-63.x 10 Js
e=16x10"1C

n =4t x 107" Tm A1

1 _9x10°N m2C->2

4 e
O

m, =9-1x107° kg
Y T goTHH = 1.675 x 1077 kg
TIei- 1 go39M = 1-673 x 1027 kg
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General Instructions :
(i) All questions are compulsory.

(it) There are 29 questions in total. Questions 1 to 8 are very short
answer type questions and carry one mark each.

(iii) Questions 9 to 16 carry two marks each, questions 17 to 25
carry three marks each and questions 27 to 29 carry

five marks each.

(iv) 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. You have to
attempt only one of the choices in such questions.

(v) Question 26 is a value based question carrying four marks.

(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 107 Js
e=16%x10"C

u, =4n x 1= T m A

1 _9%x10°N m?C->2

4me
0

m, = 9-1x 107 kg
Mass of Neutron = 1-675 x 10727 kg
Mass of Proton = 1-673 x 107%" kg

1. ot o & ofiat fer-aea &= &1 5 &1 2@l 2 2 1
What is the value of electrostatic field inside a conductor ?
55(B) 3 ; P.T.O.
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8.

55(B)

fora zon & uw fifvea srmadA® 1 swame o, fef ga | gan W
g ol A 9d (3ffe) 6 |Itd HR KT 2 i
Under what condition does a biconvex lens of glass having a

certain refractive index act as a plane glass sheet when
immersed in a liquid ?

39 Wifds ufyr =1 9w fafae S Faa @ 9@, 1 mm quesd &6
gEq-am ag1 1600 A &1 qre faferton & foie §9H @i 2 | 1

Name the physical quantity which remains same for

microwaves of wavelength 1 mm and ultraviolet radiations of
1600 A in vacuum.

T FHEhd g3 SAE THAA H gUH HH & [0 &a 8 | g2t &
fret fafoad 9 W & 91 W, 98 FEER @ 8l Il & | 39 ©H
QT yefl & Yrachid &F o &fds gF H1 HH =T @2 1

A magnetic needle free to rotate in a wvertical plane, orients
itself vertically at a certain place on the Earth. What is the

value of horizontal component of Earth’s magnetic field at this
place ?

U G 991 Uk aiad{ il TMfas 91 90 8 | e-siiet aureed @
A4 fhEss ToTu 33Ees ghm 2 1

A proton-and an electron have same kinetic energy. Which one
has greater de-Broglie wavelength ?

fohdl TEBIAT & g §9M & (A 399w 9ared & 3 JHenaies
TUrEH! 1 3gE HIY | 1

Mention the two characteristic properties of the material
suitable for making core of a transformer.

ITEY (TATANT) q91 37k (Teforest) et ® =1 = a1 8 ? 1
What is the difference between Analog and Digital signals ?

49 AU Pl HH p-IBR & F@ JUAS H UNdfdd fhAT
Hehdl 8 ? 1

How can an intrinsic semiconductor be converted into p-type
extrinsic semiconductor ?

S g NI Y ry ryryr ™ mmmm nE
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9. Tt grahim uqred &t s wgft - 1.6 x 107° 8 | TgaH Hifg
foh I8 TohE YR &1 =g g & 3R 9 3 U w1 3g@
EAIE 2

The susceptibility of a magnetic material is — 1-6 x 107°.

Identify the type of the magnetic material and state its two
properties.

10. ¢ &8 H T G V fava & T €. (de) i 9 91§ |
fawa V' 1 79 R wEd gu ik = w diR-dR diw w3

ArT3 1 dF AT R I S, a1 () seegEl o 3T9arg 9T adl
(ii) ITTh & YaUY9 9T =T Y9G 9277 2 3799 3T o GHYT H hI

gifT | 2

HAAT

fordt ugrd i fagq gfaligsear i g ®iRge | frelt grg &l
Yicieehd] q9 @ sigd, o 919 ] §ad] & T AUAAH H uedi 8 ? 2

A conductor of length 7’ is connected to a de source of potential
V. If. the length of the conductor is tripled by gradually
stretching 1t, keeping V' constant, how will (i) drift speed of
electrons /and*“.(i1) resistance of the conductor be affected ?
Justify your answer.

OR

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with temperature whereas in the
case of a semiconductor, it decreases 7

11. &9 § e HIN % oA Fd g A@w § agd-grashd qul 4
3Iqd Bidt 8 | 399 Tagq-grashi quT & AR Hl glad Hd gl
AT <l HGRd § F1 Gre-Y Il & ? 2

Explain briefly how electromagnetic waves are produced
by oscillating charges. How 1is the frequency of the
electromagnetic waves produced related to that of the
oscillating charges ?

55(B) 5 - P.T.O.
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12. Hig & foddt gmamg fisn & 9gd 1 vadai® (u, = V3) 3 I W
3qfad TehTel &bl Tk fomur, fisw & offay, 3geh! am {@1 & ga=a

T Sl 8 | 39 TR0 <1 3T9a4 Iv 19 it | 2

A ray of light incident on an equilateral glass prism (u, = J3)

moves parallel to the base line of the prism inside it. Find the
angle of incidence of this ray.

13. T Ha9H HISHA & 97q & Mol A 3 B 9, 3HW: 8 pC A —4 uC
AN 8 | Tl T T AR 821 fo1d1 STal & 3R 9 | 39 YhR W@l
Sagfh R dgi F AT A g 10 cm B | 3 3 WAl & &4
FAH A 1 IAThHeIA HIT | 2

Two metallic spheres, A and B, of identical size have charges
8 uC and — 4 uC respectively. When they are brought in contact

with each other and then separated and kept at a distance of
10 cm.from their centres, estimate the coulomb force acting
between them in air.

14. TrmE® & @ fam fafge | 980 & Tow Shife 6 39 e 6 gqfe
9 F S gFeh B | 2

State Kirchhoff’s two rules. Briefly explain how these rules
can be justified.

15. Th HU HI ZoqHH ‘m’ & AN WG ARWE | T ST v a1 &
g X W@ 2 | 39 W THTHAH FrEhia & B 5 mfa # fam ¥
oread ARG fRaT 71 8 | SIisT o I8 01 T gareR 99 T Tid
ST | 39 99 & e & fow =iees fafan | 2

A particle of charge ‘@’ and mass ‘m’ is moving with velocity v

>
It is subjected to a uniform magnetic field B directed
perpendicular to its velocity. Show that it describes a circular

path. Write the expression for its radius.

55(B) 5
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16. TS owell UfHATIcTR il oearg | 3R 3Iqeh! TEY-FIE & &T6hd A
2 | 3Th! Ud 318 TS § HU hl &A1 n & | 3HE H-UTehed & [T

S5l SYcdd hitaT | 2
Derive the expression for the self-inductance of a long solenoid

of length / having n turns per unit length and cross-sectional
area A.

17. ot dieiiss & 90 & 9y tyfad g, W& gfad T 58 @
ST 8 ? S48 HINY | Th eitiss | W giad T Hl gE dieiliss
d q@ 3N 39 YIeiise &l 271 I ¥ YUY a1 Ygiid Hife f6 g IR
Y19l <hl JAfhdH R 3 IR YAaH digal &l T Hehel! 2 | 3

How does an unpolarized light get linearly polarized when
passed through a polaroid ? Explain. When linearly polarized
light 1s viewed through a second polaroid which is rotated
through 2m, show that two maxima and two minima can be

SEEIl.

18. (a) YNI-fagq ywE & Ty § Fudl fawa da Sgelt g’
gei <hl gftymaT fafgu |

(b) Ymu-fagq 9@ & Ygw H ug T fattw @gme fafge
forrq-grarshia fafertor & wiei o %1 9997 & 8 | 3

(a) Define the terms °‘stopping potential’ and ‘threshold
frequency’ in relation to photoelectric effect.

(b) Write two characteristic features observed 1n
photoelectric effect which support the photon picture of
~ electromagnetic radiation.

55(B) : / 1
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19. gEerad T 6 faaq et e - 13-6 eV 2 | I T saiag
~0-85 eV I T T — 3-4 eV F1 & Sl AU HL, dl Icdiid

Sl W@ 1 aeed &1 gfeed HIT | 98 qUieed gsge aeH
i fopg aoft # grft 2 3
The ground state energy of hydrogen atom is — 13-6 eV. If an
electron makes a transition from an energy level — 0-85 eV to

— 3-4 eV, calculate the wavelength of the spectral line emitted.
To which series of hydrogen spectrum does this wavelength

belong ?

20. H&Y H Wy FHIfSu FH
(a) Tpdl p-n TfY ST | Ulter-lavya S8 399 81d1 2 |
(b) BEfi&T F ASE W T IYE UYSdl 8, ¥ p-n Y
(i) feRe swfed 2, (i) Twefelen aafda & | 3
Explain briefly how
(a) " abarrier potential is formed in a p-n junction diode.

(b) the width of the depletion region is affected when it is
(1) forward biased, (i11) reverse biased.

21. Tt <m <& wile ht gftamT difSe | @ 9 fafEe | g=ey
; -fl+¥—ﬁag'cqaﬁﬁm W%aqaﬁé@ﬁam&ﬂwﬁ
1 2
gk | TET T 8l | 3

Define power of a lens. Write its units. Deduce the relation

1 -}- + 2 for two thin lenses kept in contact coaxially.

£ & L
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22. (i) zoaum &I ‘A’ % 30 9 170 & = "M & U, 9fd JfeFaasiiq
994 Sl (BE/A) & HH & @y 688 &4 &l ST Jaeiia
el o TR &MU T[0T o g i I Tohdl & ?

(i) ewise T et & uw farga witee @ e =1 g9ca foom @
2 3R I8 U =1 A 9T T A8 & | 3

(1) What characteristic property of nuclear force explains
the approximate constancy of binding energy per

nucleon (BE/A) in the range of mass number ‘A’ lying
30<A <1707

(11) Show that the density of a nucleus over a wide range of

nuclei is constant independent of A.

23. TRFAIIH 1 314:¥Y fagra fiflgu | sgf e @1 quiq Hifdg,
farered: TqE IS0 T 36 7l &1 I9A1, ARG H0 sl &ijd HH

& foru 9 g1 i g | 3

HAJT

I Fedl TeaAMiet & g 3 &1 &l w98 FHifST | TedqHie Fi
g GUTigd1 sl giewTT fofigu | 3

State the underlying principle of a cyclotron. Describe its

working, explaining in particular how this machine is used to

accelerate charged particles.

OR

Explain the principle and working of a moving coil

galvanometer. Define current sensitivity of a galvanometer.

55(B) 9 ~P.T.O.
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24, YAV IcGsis Yay® hI Hifd F1F FH I n-p-n AL Sl T&Y
4 guiq hIfST | 39 gyade® 6 dicedr afey & fu =9 394 hifoe | 3

State briefly the working of an n-p-n transistor as a common
emitter amplifier. Obtain the expression for the voltage gain of

this amplifier.

25. Hiet s i 1 gurreft fopm fag=a 9w smenf@a 8 2
fafafea & 39t fafge
i) #iw o9 ° sfauygssl & =9 g9 did $ 19 9fed gra =0
foraT ST 2 2

(ii) e o & wamT H "qe # fod & a & &= § 9=
FET ITYH =BT F=AT qHT 147 8 2 3

Write the principle of working of a meter bridge.
Answer the following :

(1) Why are the connections between resistors in a meter
bridge made of thick copper strips ?

(1) Why is it generally preferred to obtain the balance point
near the middle of a bridge wire in meter bridge
experiments ?

26. YAIY Hl T HIURA dh 94 HEEA BiA I Gd A 6l AEd
ff | T fG7 5@ 98 Tt @I T dl 394 9d F ° e 9 T
g™ (homework) ! HIEEA 9 9&1 | {6 98 34 Y91 I Hd &A
fepam T, 39 IR # q@4 @ | 3uhl € (gunferdt), 38 w6 @wg
e a0 A Q@ W | 3T H GO i FE gl o I I 3o
v THI dh o1 1 B, a1 TS W IR I8 s (i)
B HT TAT B | 30 TS & 304 A THT qh HIESA B B

- 55(B) 10
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55(B)

YN BTNk & Ghdl & | EI19 6l I8 919 G0 H 317 T8 3TN 364
39t d1dl 1 dr@ &1 9F T |

I9YTh IJoede YU HTUTHG 1 J91 &1 I ST 4
(a) Tor el =l 9 AR, gunfer! gra yef¥ia femam mam 2

(b) U USHT, S 320 m <l S9E 1 &, ° Ufva fagq-grhig i
! gl &1 gitehe ifaT |

(T 2 gl il B3 = 6.4 x 106 m)

Subodh had the habit of talking on his mobile phone for a long
span of time. One day when he was absent from the school, he
contacted his friend and asked about the homework. He then
asked how to solve these problems. His sister, Mrinalini, kept
on watching him. Finally she suggested if he had to talk for
such a long time, he better use landline. She explained how a
prolonged exposure and use of mobile phone over a long time

could be harmful. Subodh got convinced and accepted his Didi’s
advice.

Based on the above paragraph, answer the following :

(a) What according to you are the values displayed by
Mrinalini ?

(b) Find out the range upto which electromagnetic waves can
be transmitted from an antenna of height 320 m.
(Given radius of the Earth = 6-4 x 10° m)

11 S B
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27. To=fafRaa g1 & 3w dife 5

(a) Ua-T3 foaads yam 4, 3fe B/l &1 i 3uh IRty =1SE
&l gl G T, A Ho fagda dg i digar 3 e
(G133 ) 9 =1 99T 8T ?

(b) & G feurq frEl |1 9 371d §T Y1 & AWl H Tsh oY JAThN
37SUY TG AU, d1 U H BT o o9 H Tsh IHehIA! ol
fe@rs dt 8 | 3 RO FAT R 7

(¢) I & -t wam d o0 f&fat st 9E quiesd &l Jahiyl
Icafold & 91 @ Gifsdq AF ] g0 92" a1 |E, a1 9q ®
safaerter o4 w1 fe@rs &1 <an 2

(d) TUHdA-fF gra 39 faada a9 don I & fg-forfh v 9 um
TRl U2 | I3 gl =<1 (¥g) fareu |

HAAAT

(a) Tepe gfegm 3w & gfd-gm O < e fafgu |
(b)Y GEE3I I g1 H Gad] GLGh o his al AH fofay |
(c) ¥&H&sl shl faHeH &HdT sl IRHTNG ShIfTT |

(d) g™ gewee H gy ik A6 gHl i € Bieg gl +4
1 g1 =T8T ? 5

Answer the following questions :

(a) In a single slit diffraction experiment, the width of the
slit 1s made double the original width. How does this
affect the size and intensity of the central diffraction

band ?

(b) When a tiny circular obstacle is placed in the path of
light from a distant source, a bright spot 1s seen at the
centre of the shadow of the obstacle. Why ?

55(B) 12

l**_—-——-—»

Al RESY PESEY R R RRRE _BAC
k- ] - L

—

India’s largest Student Review Platform



(c) Two slits 1n Young's double slit experiment are
illuminated by two sodium lamps emitting light of the
same wavelength. Why i1s no interference pattern
observed on the screen ?

(d) What are the two points of difference between the
interference pattern obtained in Young’s experiment and
the diffraction band due to a single slit ?

OR

(a) Give two points of difference between myopia and
hypermetropia.

(b) Write any two advantages that a reflecting telescope has
over a refracting telescope.

(c) Define resolving power of a microscope.

(d) Why should the objective and eye-piece have short focal
lengths in a compound microscope ?

28. (a) oFd FTFH- Tl URHTNT ST | 391 SI AT faifau |

(b) TRE W w1 W = R o o ¥ @9 ueduE
HEREG ) & e fordll fag T fagd-as & T =3/ Y94
$INY | 5

HAAAT

(a) F @ foyd fmw fys sml p 2, el wwEwE
%gﬁ-mﬁﬁ@%lmﬁhﬁm%%gawaﬁm
W-m@(zﬁ)?xgélwaﬁﬁ%mw%?

(b) @ FE foys # o @ vl dqed foufe & ged s
Ao fedfa o gam & fore savas 1@ &1 9itehed SilNe | 5

55(B) _, 13 P.T.O.
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(a) Define electric flux. Write its SI unit.

(b) Using Gauss’s law, derive the expression for the electric
field at a point near an infinitely long straight uniformly

charged wire.

OR

—
(a) An electric dipole of dipole moment P 1is held in a
-

uniform electric field E . Show that the torque acting on
s
the dipole is given by P x E . Indicate the direction

along which it acts.

(b) How much work is required in turning the electric dipole
from the position of most stable equilibrium to that of

most unstable equilibrium ?

29, Tl YAEd 9™ (ac) leedl i v = v, sin ot Bl I 8§ &4
yftgey SfaFal X, Y, Z o 919 S Hid I T8 Y&qv7 foman simar @ o6
T8 f9gd 9/ (i) 37999 X & o g dicedr 6l &al d &, (i)
F9gd Y & feid AU dieedt & waal § /2 I3 & a9 (iii) add
7  fou $UgE dicedl 8 %Al ° w/2 30 & | 39 A1 9Ruy Feaqi
! TEEHT |
g 9 9 99y 79Tl X, Y qAT Z FI AvishH H IH TGl 9N
giced! Gid % 919 JISI AT q1 (a) 99 § Yarfsa fogq am 3R
(b) aftay i Sfqarean (A2 edfidn) & fou =5we == Fhifs | 5

HATT

(i) U I TEBHL & fagr 31 s F1 9899 § guig $Hifsw |

(ii) ferdft TrEwR 4 o1 8@ & Tl @ gia fafEu |

(iii) I=RA TEHEHR = Ficedt & 99 +1 3= dieedar & ffa 3
gfafad L <a1 8 | 1 SEE 9l G0 & g9 & Iggd Bl
2 ? T8 Hifvu | * 5

55(B) 14
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An ac source of voltage v = v,, sin ot is connected one-by-one
to three circuit elements, X, Y, Z. It is observed that the
current flowing in them, (i) is in phase with the applied voltage
for element X, (11) lags the applied voltage in phase by n/2 for
element Y and (iii) leads the applied voltage in phase by n/2 for

element Z. Identify the three circuit elements.

Find an expression for (a) current flowing in the circuit,
(b) net impedance of the circuit when the same ac source is

connected across a series combination of the elements X, Y
and Z.

OR

(i) Deseribe briefly the underlying principle and working of
a step-up t_;j_ansformer.

(i) Write'any two sources of energy loss in a transformer.

(111) A step-up-transformer converts a low input voltage into a

high output voltage. Does it violate law of convervation of

energy 7 Explain.

55(B) 15 50
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