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e Please check that this question paper contains 15 printed pages.
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(i) SGIT-T7 5 FT30 Fo7 & | Fo71 T8 a% & Fo7 Ad-Tg3eriT 797 & 3k
I U 37 HT & |

(iii) Y979 T 18 H Icd% 97 Gt 37 #7 8, J97 19 T 27 H Y% 97 @7 3% &7
g 37 J97 28 @ 30 H Jcdeh J97 Giel 37 FT & /

(iv) @7 3Pl Frct T § @ U Qo J97 & |

(v)  J9-99 § THT W HI3 [dhcq 787 & | a9ifd, @l bl aict Th J97 7, i bl
JIc? U Yo7 H 3 qie 371 dict @il F991 § Saikes 597 JeT7 19697 T & |
98 Io1 7 379! 17T 7T 5T 7 G FaoT UF FIT & HAT 8/

(vi) DAPEI F ITANT HI FHIT TG & | TINT TG STT9IF & T 3T TGTIHIT
R HT I F GHd E |

(vii) & EvIF &1 3719 [He7lcrfaa Wifdes [Hadarsl & qr1 &1 399017 3K a8 -
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 19 to 27 carry
three marks each and questions 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 [asileli, 2764 e e

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 :
¢ =3 x10°m/s

h =663 x 10734 Js
e=16x1019C
1, =41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1 x 103! kg

1. oI5 =T U () fore amamd ar PQ % W gt ER e ® |
39 feufd § 99 R PQ ® 91T THEWH €9 ¥ §¢ W@ 7, d o9 § YNa 9w i
fasm gifsT | 1

O

P f Q
A conducting loop is held above a current carrying wire ‘PQ’ as shown in
the figure. Depict the direction of the current induced in the loop when
the current in the wire PQ is constantly increasing.

P Q

2. 379 AT % ¢ YNIETal AT ITcAeh] o §IF 9 hl HehoUdT ohl ITINT Hid
BT U UFRR 9T shi aiwrr e | 1

Using the concept of force between two infinitely long parallel current
carrying conductors, define one ampere of current.
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Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

feR-Aga & W@¢ o5 @ w1 T8 sl ?

Why do the electrostatic field lines not form closed loops ?

1-5 STIICHT o qHEE ggrd ¥ & fohelt IWIaa ©iF i 1-33 TTSHIH o A
H SR T B | 1 A O AR % §9 H SHFgR U ET ATER! h FI
H ? RO AT |

A biconvex lens made of a transparent material of refractive index 1-5
is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.

T § < JRIIT-GUTE a1gafi A 3R B % fou, smufaa faferor i smafa < @
et fava = foremor guifen T B | 39 gF argsti O ¥ fohdeh rEl-Bad
A AT B 2 370 IR HI gfse i |

N

T 9d B uid A
e fava
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] Vo Vo' S
Wol " 7 1 IR () —>
-
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The graph shows the variation of stopping potential Wil {eaaitaiicsise Ghe

incident radiation for two photosensitive metals A and B. Which one of
the two has higher value of work-function ? Justify your answer.

T Metal B Metal A

Stopping
potential
.

7

. , Frequency of incident
Wol|.” S radiation (v) —

7. 3x10'3 Hz sgha 1 a1 foga-grachia Tegn & fohd Wi 9 H9g W@dl 3 ? 1

To which part of the electromagnetic spectrum does a wave of frequency
3 x 1013 Hz belong ?

8.  IWRN p-&F H AT S T TR €9 H hicd w1 I ST & ? 1

Why is it found experimentally difficult to detect neutrinos in nuclear
B-decay ?

9. Torelt qfd & IR, ! JTIRY-FE H &T%A 25 x 107 m? 7 a1 Sed
1-8 A 9T YaTfed &l W&l ], U = Saeil hl 3T Y18 =T o1 3TThedd
HifT | 77 T foh =Te sAdeHl o1 Bhcd 9 x 1028 m™3 7 | 2

Estimate the average drift speed of conduction electrons in a copper wire
2

of cross-sectional area 2-5 x 10~/ m carrying a current of 1-8 A. Assume

the density of conduction electrons to be 9 x 1028 m3.
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10. foreht o= 9fgem gatfis & aﬁﬁﬁgﬁﬁswmﬁw-“ T e DT
%ﬁxww%wwﬁqﬁﬁ%ﬁw%mﬁﬁﬁm%qﬁwﬂamﬁ
fore eI SaTYeR S <hl STl Bidl B |

Considering the case of a parallel plate capacitor being charged, show
how one is required to generalize Ampere’s circuital law to include the
term due to displacement current.

11. 9] % TETHIE HiSd 1 ITAM Hid FT FIESSH THIY H ST hl HA ol
% TTq STk Scad I | SIagi Sl A ool RUMCHS B T T 379 7 ?

AT

S < AT WS o STRREI 1 ITART Hieh oiagi shi ndl el hl a1 &
T =1 Sgeqd IR | 30 TR SR 1 frea & fote s e hifs |

Using Rutherford model of the atom, derive the expression for the total
energy of the electron in hydrogen atom. What is the significance of total
negative energy possessed by the electron ?

OR
Using Bohr’s postulates of the atomic model, derive the expression for

radius of n'! electron orbit. Hence obtain the expression for Bohr’s
radius.

12. Torelt TmfgaTg wwshivl 50 ABC % %% AB W GRITT ST{ER THaAUH Yol hl
Tl fortul STTTeTreaq STT9ae it & | hid o fI9H o Uaq-Ih Tl 1 F
% fofu shmst: 1-3 3 1-5 § | 3 Fortunl 1 T5W ® Yom1 & o q99Tq i 99
smfEa Hifr |
A

45°
‘2? 9

‘17 3

45°
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Two monochromatic rays of light are incident normally Om v fuesie fi 8r pyfens

an isosceles right-angled prism ABC. The refractive indices of the glass
prism for the two rays ‘1’ and ‘2’ are respectively 1-3 and 1-5. Trace the

path of these rays after entering through the prism.
A

45°
‘2’ ;

‘1, S

45°
B C
13. =R yurtelt # fefafea & w5 fafe 2
(i) =
(i) WG

Write the functions of the following in communication systems :

(1) Transmitter
(i1)  Modulator

14. (i) ATT=hRE e UG (ii) Sfagraeh uerel s Jufeafd # Jrashia & st
& FaER NG Gt e | 39 faveasnil & hi =arean vl T i
STt ] 2 2

Show diagrammatically the behaviour of magnetic field lines in the

presence of (i) paramagnetic and (ii) diamagnetic substances. How does

one explain this distinguishing feature ?

15. CE fo=m&@ 4 n-p-n 2ifsier yades &1 ufiwy omw difaw | forg otazen 4 a7
IRt Jaddsh o &9 T 1 Ll 8 2 2

Draw a circuit diagram of n-p-n transistor amplifier in CE configuration.

Under what condition does the transistor act as an amplifier ?

55/2 7 P.T.O.



=2 ) CBSEx

16. U9 3@ 1 HEEA1 & fopeft p-n Tl SIS o S1ei-aT fermamih schrbespis cpops
A hl =TT i |

Explain, with the help of a circuit diagram, the working of a p-n junction
diode as a half-wave rectifier.

17. Tl ot fSrmept forpq-ates aa (emf) ‘B e f=aites gfadg o 8, fopeft =
gfaliess ‘R’ < ol & wnfora foram o 2 | 3t sht <fiqet dieedn V2 ST a1
& &g foewor ot gurie & fou ure ife | 3@ OT% T ST ek I8 guIise
o o o1 faR[q-aT8® 9 (emf) TR 3k AT Ty i FHafor forg TR
foram < HhaT B

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
resistor ‘R’. Plot a graph showing variation of terminal voltage V’ of the
cell versus the current T’. Using the plot, show how the emf of the cell
and its internal resistance can be determined.

18. it C & forEt Tt ufgent Henfe 1 fawa v a smafyma foram m | sues
qvETd 39 A9 GTiar o fREt ot wurfea, S omafv Tl ], § Tt feRn
ST B | HYh R O dfd Sl 3R ST § Ushdt HuTia ¥ |ied it
U 1 I |

A parallel plate capacitor of capacitance C is charged to a potential V. It
is then connected to another uncharged capacitor having the same
capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

19. ferEft 9ot LCR WRuY W 1E dieedl V = V_ sin ot IJIIH I Sl 8 | Th
oIk T 3Ha i w5 fog st sgere shiferg |

fopg ateen @ (i) Tafy afuy o fogq g varfza & @ @ s oft wifvs-em 7
BIdl, (i) 9 § 3tferepan with-a/ g & 2

A voltage V = V, sin ot is applied to a series LCR circuit. Derive the
expression for the average power dissipated over a cycle.

Under what condition is (i) no power dissipated even though the current
flows through the circuit, (ii) maximum power dissipated in the

circuit ?
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(a) X aq § gfcRigehi & e AT I B 6H OIS TS &1 RN SR
ST B ?

(b) e &g % AR W HHRIG: HAH forg 1 984 H WTH T I T1efiehal
ERUKUIS IR

(c) HIX Ag % aR & fow forg qaredl 1 IwmT foharm Sman & >f &1 2

HAYAT

o= # gt S8R R Q &1 15 Yy favemrdt & g oar 8 | favemrdt =
F Sl R Q 8 | favemTd %1 V dieedl i A <l St 8 | S Fd
Trgeh fauemmdt aR % wew # 8, 99 R & Rl W dieedr & foft =59 Foa

HIT | 3
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R

L AMAMA————

Answer the following :

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips ?

(b)  Why is it generally preferred to obtain the balance point in the

middle of the meter bridge wire ?

(c) Which material is used for the meter bridge wire and why ?

OR

9 P.T.O.
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A resistance of R Q draws current from a potentiometer & hommnuamicriaes

figure. The potentiometer has a total resistance R, Q. A voltage V is
supplied to the potentiometer. Derive an expression for the voltage across
R when the sliding contact is in the middle of the potentiometer.

=V=

Al— "N IIN—C
(.

R

L AMMANA——

21. (a) OTR@ I HEEE ¥ Ig g b FhHU o SR T 1 Agfad T
fore g gfera &1 ST ® |

(b) @ WISl P, A1 P, sl $H JhR T 11 @ fob $eh UTRE-3781 Teh-gat
o Tead Bl | dien I w1 Sigferd ek P, W 3Tfad B | ot dfrat
qleliss P, %1 P, AR P, % ¥ 3@ YR W T 8 T gEem
Td-31&1 P, o WTRG-3181 & 45° 1 10 41 | P, P, 3 P, & T
Tl kTRl <hl ftsrat i i |

(a)  Show, with the help of a diagram, how unpolarised sunlight gets
polarised due to scattering.

(b)  Two polaroids P; and P, are placed with their pass axes
perpendicular to each other. Unpolarised light of intensity I  is
incident on P,. A third polaroid P, is kept in between P, and P,
such that its pass axis makes an angle of 45° with that of P,.
Determine the intensity of light transmitted through P, P, and
P,.

22, HIoHIES % TIUehed Ug ! TRUTST €T | L Tauitehed o fohell Tk 9T 1
fafifa s & fow, so8 afua gradh 1 & e =79 Jm Hie |

Define the term self-inductance of a solenoid. Obtain the expression for
the magnetic energy stored in an inductor of self-inductance L to build up
a current I through it.

55/2 10



23. TUScl $® U9 U A 10 o8 Tel hl HB Qoo I T S
3R Tohamenardl § TH—a W St 1 YT R W oft | 98 AQT-ha e RRag
e ot et oft | At 4 9 HTal-fUar @ e i SFedi-ita w1 gIE
feam | sfaex = un 1 e wlia for SR I8 frgm forn fof wen sA-cgm 9
difed 2 |
(a)  3TTeh IFER AT = Fohed Tt w1 Tgfia foram 2
(b) USAAZHRIY fohd ThR Siacti hl FH-2IA T TG i H TZEAT L

g7 3
For the past some time, Aarti had been observing some erratic body
movement, unsteadiness and lack of coordination in the activities of her
sister Radha, who also used to complain of severe headache occasionally.
Aarti suggested to her parents to get a medical check-up of Radha. The

doctor thoroughly examined Radha and diagnosed that she has a brain
tumour.

(a)  What, according to you, are the values displayed by Aarti ?
(b)  How can radioisotopes help a doctor to diagnose brain tumour ?

24. 20 cm BIHE g % THH ITA H 1 10 cm BIHE gl o [T Faacl g4U
THTE 39 TR T@1 TR 3 foh 39 M1 1 Th-ge 8 gl 50 cm 2 | H&F 318§
FUTK I Tl I 38 3Iqa oiF T AT & | 36 TAH gl o+ 3Afam
yfafars &1 feufa 59 hifce | gfafers s991 2ol & fou fomor smg oft
it | 3
A convex lens of focal length 20 cm is placed coaxially with a concave
mirror of focal length 10 cm at a distance of 50 cm apart from each other.

A beam of light coming parallel to the principal axis is incident on the

convex lens. Find the position of the final image formed by this
combination. Draw the ray diagram showing the formation of the image.

25. IR % a qA &1 (foumd) fIRaw | m wige hi fshan i s i |
Tortll e ST@ ! Wikt I8 guIisT foh fohell STashi™ argeh aUT T Aiga®
e o TRy g foRE SRR 3T wighra et ST ek S 7 | 3

Write two basic modes of communication. Explain the process of
amplitude modulation. Draw a schematic sketch showing how amplitude
modulated signal is obtained by superposing a modulating signal over a
sinusoidal carrier wave.

55/2 11 P.T.O.
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26. HIS FOH GEASRM 50 kV T Aleedl GRT i Solargial chf Beariapafmeiond e
AR W Tag -9l ailesd Huiia Hife | 37 SR, S 31fehs g
3G &I THE AFd gY, Tl Soraei GEweell ol fade &war s o forel
UH JehTIreh FEAGS o diel JehT=T 1 SUANT BIAT &, S hl Sl § 2

An electron microscope uses electrons accelerated by a voltage of 50 kV.

Determine the de-Broglie wavelength associated with the electrons.
Taking other factors, such as numerical aperture etc. to be same, how
does the resolving power of an electron microscope compare with that of

an optical microscope which uses yellow light ?

27. 9l &€ ARWI & YR T ATcAehi, Tefaretent R fagq-Ufem = sfa ool @
faveTeit @en 1 foafeT |

Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

28. (a) JrEh &F H forel AR U1 hT afGhAw G % foT e =Yoo=
Hifsu it 71z Twisy foh 77 gy o & o srean SEeht ot W ff
e
(b) ETEHARGH H AT NG WIUC | 3Eeh G 1 AT faeqa
faaror 34 g =amen Y fof AT ol i @i i o g 38
39T Tord TR Tomam SITaT 2 |

AT
(a) = PUSel TeddHict 1 AMIhd AN Witaw | 3Hh fhHgra 3R
AT T &g | i IR |
(b) TmfaRed % s e .
(i)  TeodHIet 6 Sl o = TH Al b SAHBR IS Dl TG
w2 STTETh B 7
Gi) Toreft feadice St amo gonfear & afg w0 &1 acd 77 & 2
fop 3Tehl dieear gunfear # o ifyaria: gfg & smoft | %R <@
FU SRAT HIWT |
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(a) Deduce an expression for the frequency of revol léﬁﬁ;c:,,,,,,mfg,w,,cmm,m

particle in a magnetic field and show that it is independent of
velocity or energy of the particle.

(b) Draw a schematic sketch of a cyclotron. Explain, giving the
essential details of its construction, how it is used to accelerate the
charged particles.

OR

(a) Draw a labelled diagram of a moving coil galvanometer. Describe
briefly its principle and working.

(b)  Answer the following :

1) Why is it necessary to introduce a cylindrical soft iron core
inside the coil of a galvanometer ?

(i1))  Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity. Explain, giving

reason.

29. I UTH S ! ATHIfhd NG Gifew | 98 goi & forw fo, form yepm Tt
s2 Mo o Hidt fFel ImafE o M = W 98 M W foeme @en °
AT ! TAFTANT fohaT ST HehdT B, 39 IHT 1 i) fagr fafge | 30
T o ST T 3G <hIfTT q g&eh! e oft fafau | 5

AT

(a) Toreht whamT frea-gm E ot sufeaf § foya smet poaret e foga
T HE HH AT TA-ATEO b AT STk Fead iU |
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(b)

Fomt 1 guify, ST 3 ErES H T S, Ao S, P e
T A 2Q TAT 4Q AN TS & | (ﬂS‘lﬁﬂﬂﬁmﬁﬁgﬁww
I T BT | (i) ARG Sy F et T § a1y o TAH W WSGATH
‘¢, o1 Whig T1eIH W fm oMU, @t Ml S & oA atel forq worem ®
AT qRETH BT ? AT SsTeh gcdd hitg |

4Q

Sq

Draw a labelled diagram of Van de Graaff generator. State its working
principle to show how by introducing a small charged sphere into a larger
sphere, a large amount of charge can be transferred to the outer sphere.
State the use of this machine and also point out its limitations.

(a)

(b)

OR

Deduce the expression for the torque acting on a dipole of dipole
. . . =
moment p in the presence of a uniform electric field E .

Consider two hollow concentric spheres, S; and Sy, enclosing
charges 2Q and 4Q respectively as shown in the figure. (i) Find out
the ratio of the electric flux through them. (ii) How will the electric
flux through the sphere S; change if a medium of dielectric
constant ‘e, is introduced in the space inside S in place of air ?
Deduce the necessary expression.

4Q

14
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

o % TR s §, waw § vt B R Tl Sem
THHIA 3R hreft arft (e fora JepR aTe <t STt € | 39 TR bt
eTE o T sasTeh g9 hiferT |
I & feferdt wam 4 fiftrss ot Sfarss it disraret o1 U 9: 25 8 |
g1 ferdi=l <t Srersal @1 s1gua [ HIRT |

arera
ey 4 guig i for fopet weraff gt @a g wdiea ferel wehe
aet T o R fordl 92 W foeda e forg e wre foran S 2 |
3 TR fediaes 3famss 3R fedies fifess <hi wwivfie =erE & fou wid
Ted I |
2 x 107% m g &I Tha 5 g0 BF It fade &1 s1erd # %
fore arf-arh @ Fifsem & g Fi 590 nm 3 596 nm i g AT
1 I9ART fopa T | Tt STR wg o = H1 g 15 m B | QT et |
g faadd Gt @ uget Sfass i fufqdl & o gos wfesfoa
i |

In Young’s double slit experiment, describe briefly how bright and
dark fringes are obtained on the screen kept in front of a double
slit. Hence obtain the expression for the fringe width.

The ratio of the intensities at minima to the maxima in the
Young’s double slit experiment is 9 : 25. Find the ratio of the
widths of the two slits.

OR

Describe briefly how a diffraction pattern is obtained on a screen
due to a single narrow slit illuminated by a monochromatic source
of light. Hence obtain the conditions for the angular width of
secondary maxima and secondary minima.

Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 10~ 6 m. The distance between the slit and the screen
is 1-5 m. Calculate the separation between the positions of first
maxima of the diffraction pattern obtained in the two cases.
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