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c=3x108m/s

h=6.63 x 1034 Js

e=16x101C

Ky = 4m x 107 TmA™!

&= 8.854 x 10712C2 N1 m=2

1
—=9x 10 Nm2C?2
471280

TG 1 GEFHM (m) = 9.1 x 103 kg
L I geTH H = 1.675 x 10727 kg
e o1 g9 = 1.673 x 1027 kg
STTENTIET & = 6.023 x 1023 i 7m0 Hied
SieeemH f=rdme = 1.38 x 10723 JK!

General Instructions :

551

(i)
(it)

(iii)

(iv)

(v)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

Section A contains five questions of eme mark each, Section B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five. marks each.

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 the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.
You may use the following values of physical constants wherever necessary :
c=3x108m/s

h=6.63 x 1073 Js

e=16x10"1C

Hy=4mx 107 Tm A"l

gy = 8.854 10°12C2 N1 m>2

1
——=9x 10 Nm2(C?2
47580

Mass of electron (m,) =9.1 x 103! kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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T[ug —
SECTION — A
1. ot soiaei & faverr v % @i foram mn | afe a8 sy o fogm & an @t 3@
f=m 3 % fore =eres farfia |

An electron is accelerated through a potential difference V. Write the expression for its

final speed, if it was initially at rest.

2. THM TS Sl % g W hH ThanH gk &89 § Y9 i 8 | Igel &9 %
SHATHTFETEd T GHU &1 shl o | 30° WX WolsT HTdT & | 37eh g =ict 7T¢ H&T 9 % AW
ferfa |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The
first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

3. Uhdl 3l gr foadH o o7 fShesti oh1 st ferawor ok difem |

Draw a graph showing the intensity distribution of fringes due to diffraction at single

slit.

4. S T GET h (oTC STAFT B STl SEfd-Fraeh ™ qull sl AT THER fafE |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

5. i@ <h arHan sh afermer @fsre 31k 3HeRt S1 AT feflg |

Define the power of a lens. Write its S.I. unit.
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gqueg -

SECTION -B

6. TR 1 I3 AR HH I8 & sfedt ifersaa fefire foredt wehomm gl & §
feora 2 | AB foreft ot & It 2 fot A'B’ e Eiweit fht t = 0 W gk s fem mn 2 |
ToTTeHe €9 H SIS ShiT9Q foh 9 o &1 Hueett § UG emf H opd Tohr foramor g |
(HHT o Gt o Her ohi Iuer iy |)

A rectangular frame of wire is placed in a uniform magnetic field directed outwards,
normal to the paper. AB is connected to a spring which is stretched to A’'B’ and then

released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary

with time. (Neglect damping of oscillations of spring)

° ° ° A'Io °
C i A
° ° . |o °
| —’WT\—E
° ° ° | o °
|
D i B
° ° ° |o °
B'

7. (a) UE greehid M el aieATST @RC qem ATfereh JrEeRsiierar % UGl § $HeRT Y
fofae |

(b) < FEHE TGAT A R B hl Ml Fraepsfiarand 0.96 3R 500 & | Fah™
Teret A 3R B el Ug=TiT |

(a) Define the term magnetic susceptibility and write its relation in terms of relative

magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96

and 500. Identify the magnetic materials A and B.
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(a) TR fererei & wre fargga-grarhrar fafeeon o1 ush 3w i |
(b) Tr=taRga fRafaa $i samen & fofe v v e df

(i) TorTTs 9w g, W IS ATe 9T TEl & ae

(i)  haet FTe TN 8, T IS TSI O & 8 |

(a) Give one use of electromagnetic radiations obtained in nuclear disintegrations.

(b) Give one example each to illustrate the situation where there is (i) displacement
current but no conduction current and (ii) only conduction current but no

displacement current.

38 yehTer h 3T 7 Ffor S fepeht g % g8 & ot Icafvid At 2 R 33 Vv H
Heeh fawa g guia: T foam w7 | 3l 8 x 1014 Hz 31afd W 39 91g 8 Yehrw foega
IS R 81 9111 7, 1 39 &g % o1 1 e (eV #) uftesford shifere |

7T

ToRefl TR g 6.0 x 10'4 Hz 3TEfd 1 THAUH Tehtel Icq=1 fehdl] TR 8 | IS &
2.0 x 103 W 2 | gftehet IR (i) ehrer fertor gt | fopeft wrer <t Satt o1 (ii) & gra
I TR R ITd Hhvs IcdfSTd B oot BIi1 ohl ST & |

Find the frequency of light which ejects electrons from a metal surface, fully stopped
by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 x 104 Hz, calculate the work function (in eV) for this metal.
OR

Monochromatic light of frequency 6.0 x 10!4 Hz is produced by a laser. The power

emitted is 2.0 x 10~3 W. Calculate the (i) energy of a photon in the light beam and
(i1) number of photons emitted on an average by the source.

Terett ETegion wET # (i) fedffar STama Sl T | YoM R 99T (i) S SET Sl &
¥ o TAa R qe Rt siagi= o HshHuT 3 ST Scafoa fafeRtor ittt
31T TRehfora ST |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (i) second permitted energy level to the first level
and (ii) highest permitted energy level to the second permitted level.
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que -9

SECTION -C

forgga werer bt afeasT faaRau qen swest S1wmes fotfan | fom o feame 7o fogga & stawm

C . 100 N
Exzax,Eyzo,Ezzo%,asTaz Cm,m%%ﬁm%maﬂqﬁwqﬁﬁq,

a=0.1m AT |

y
—>
i E,
@) /! —> X
“«— a —>|/
a

z

AT

TH SO 2.0 x 10* N/C! 9RO % UHEAH fogd &4 H 1.5 om g0 7% FRaT B
(Fer (a)) Tortm S7ereer ) =retet 39 gl ek I 4 goragiH gRT o 71e |y <1 et shifoTe |

17
¥ + + + + 1
(a)
& T YT THH @ 5 Afe saeh feam Sehfia (3edh) X & e (Fa b) @1 o

e R 3a+1 Gt deh RIE # 1T Q& <1 aRehe I |

L1

-+ -+

+

(b)

Define electric flux and write its SI unit. The electric field components in the figure

shown are : E, =, E_ = 0, E, = 0 where a = =~ —. Calculate the charge within the
y z Cm

cube, assuming a = 0.1m.

y
—>
i E,
@) /! —>X
«— a —|~
a

z

OR
6 (0731
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An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

+ + + + + +
(a)

Calculate the time it takes to fall through this distance starting from rest.
|

+

(b)

If the direction of the field is reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

+ +

g, 3T &, emf o T T Fep ITT=aitep Wfoie sFsT: 1, 37 r, &, HHIGK 37 § T 8 -
(i) HISH o ged Sfald, T

(i) TN & oI emf

% foTu =Tk e Hifre |

Two cells of emfs ¢, & ¢, and internal resistances r; & r, respectively are connected
in parallel. Obtain expressions for the equivalent.
(i)  resistance and

(i1) emf of the combination

(a) o THI foea SIETE Sl & s o o1t §e1 o Ui | foed & & SI ATk
1 ufumer €if |

(b) T gER Y YA d o < T T HHIR =rereht & e e & 1 3 1, fer amd
TaTied 81 W1 8 | 39 =Teteh! o o= JTeh0T oh) sATEAT R e o S Hehell & 7 AT
T g1 TTeTehi o Jieh Hea H fereft et =reren <, fored e 1 ferdia feem & vanfea
BT 2, @ e S ar e <mereh T hrid TRoTHt st F hif |
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(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them ? If a third conductor carrying a current I in the

opposite direction is placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

14. (a) S I, TSI T I3 AYfd ThTI FRET TIeas § TS 8, 1 (Rgehd: giod Sehr
1 eTeral =1 Bhel @ 7 A1 AL Weri TS o Srfrfer=me o Pt et B 7 3 Sl
SR HIT |
(b) IS TUAS gfad T Yot ferelt UIeRiae | TORAT & | U1 GRT TICRIGE o U hivl
o |1 s QL Tk H YTOTIA TehTeT <hl sl o fereor g9risy |

(a) When an unpolarized light of intensity I is passed through a polaroid, what is

the intensity of the linearly polarized light ? Does it depend on the orientation of
the polaroid ? Explain your answer.

(b) A plane polarized beam of light is passed through a polaroid. Show graphically
the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.

15.  3ITIT fohU TTT Ui <ht AT hid U TS o YhTsT foreld Tefientur &1 Seor@ hIfT |

5 T
v max
n —
P
|/,/ v —

)
1'1\
\Z

JTgfd v 1 ehTeT ToReft kTSt T I8 W 3TUAH AT & | SoTagiHl <hl TTeehaw aTdt %
‘om‘(vzmax) 3R SR (v) o o= T TRG H ST AR g | TT=al /, n T Serere i
S m o Uei § TSI o JehreT foe[d Tefientur o1 I shid U (i) Wb feramh 3T

(ii) TehTS1 GITE Uerd o T Bt o foTT sietes Ired HifTe |
55/1 8 cn
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State Einstein’s photoelectric equation explaining the symbols used.

, 1

Vo max
n —
”
|’/,/ vV —>

@)
l'T‘
\Z

Light of frequency v incident is on a photosensitive surface. A graph of the square of

the maximum speed of the electrons (Vzmax

) vs. v is obtained as shown in the figure.

Using Einstein’s photoelectric equation, obtain expressions for (i) Planck’s constant
(i1) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

(a) Terelt IfaeraTii < gt 1 Fefast it w1, 3ok S oo o %ot o &9 H,
Terertor ek Wit gRITET | 37 & o 3Afeha hIRTU STET il set (i) 31T, aun
(ii) Sfcrepef 2 |

(b) <t A Tfiyehe arfwfeRan —

235 a 94
n-+ U——b Xe + Sr +2n
92 54 b

H a 311 b 3 A i T |

(a) Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force is

(1) attractive and (ii) repulsive.

(b) In‘the nuclear reaction

235 a 94
n+ U— Xe + Sr+2n
92 54 b

determine the values of a and b.

9 cn



IV' CAREERINDIA

17. (a) To=1 i gwiie el & fou 1 gaie & fofe geamm gt fafau |

A

B

(b) Tortll BIT-SETE o Y=o 6 G | =E HIfT |

(a)  Write the truth table for the combination of the gates shown in the figure.

A

B

(b) Explain briefly how a photo diode operates.

18. 39 IcHsieh fo=Im® § n-p-n i Zifsreet =1 amifeha ufme sm@ ditae | g o
ST T fob 78 2Rt dieedr Yadie o &9 1 fohd YehR 3= fora SITaT 2

Draw a labelled circuit diagram of n-p-n germanium transistor in common emitter

configuration. Explain briefly, how this transistor is used as a voltage amplifier.

19. (a) SobT™1 foRtoT STR@ <l TEMIAT § I8 <ITsT foh forelt sraaet qdur o1 Su=im foheft o
g 3R srrafeia fora &1 9 o o fhd TR fh S ® |

(b) 3UT TRt 3T ST IUFIT ek Ul ¥ 37 Rk 3mmaeq & foiw =iees yea
T |

(a) _ With the help of a ray diagram, show how a concave mirror is used to obtain an

erect and magnified image of an object.

(b)  Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.

551 10 cn
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20. (a) ST HTEE e 1 Seoi@ HifST 3R 38 |few ®9 1§ e i |

(b) ST TrEd a1 IR e ¢ e i e pueeh, Rred um [ verfzd 8 @ 2
% HIUT 35 3T&] T FHUSe! o g & gl x T e fereft forg W grarehier & = g
STeh ITed hiTY |

(a) State Biot — Savart law and express it in the vector form.

(b) Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on its axis distant x from
the centre of the coil.

21. TorTE® o Femi w1 IR Shtd g fou e ufer 3@ # B 3R D & o9 favar=r afesfod
HIT |

2V,20

|1
A L

IV, — 2Q — 1V,

1Q 1Q

D 1 C

Using Kirchhoff’s rules, calculate the potential difference between B and D in the
circuit diagram as shown in the figure.

A I=2m29

LV, — 2Q — 1V,
10 10

D 1| C

22. (i) At 3R foada & 3aa= fikstl & o= g1 9 fafaw |
(ii) 3 = fereht fferd wmr o ferfei @ oo g w e o w e wrea et € 1 3fe g
o1 TarfEt <t 31 5 cm TG L, a1 Tha-<1eE o 30 pm 1 IiEd &1 ST
7 | T 2 o6 forfcai = /e 61 gl | mm 2 | ST R T epT hi dwTeed

gitenferd SHifvT |
55/1 11 C/1
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(i)  Write two points to distinguish between interference and diffraction fringes.

(i1)) In a Young’s double slit experiment, fringes are obtained on a screen placed a
certain distance away from the slits. If the screen is moved by 5 cm towards the
slits, the fringe width changes by 30 um. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.
s —-¢
SECTION - D
it Totered! 3T Tl 3t Sueh weamd a8 €ieft @Sl e A 12 off | 3% et
freT 81T oft | SR T freT 3 i 5 T o T | S Y oftet Tt 5 R
HieETH foram TR ar 6 g€t g2 Tl 7 | S T R STavEs U= o 1 TR
fea |

(a) EIEAT 1 BICHTE oiH T 3TN B It fergga—graehiar faferton o1 am9 foafi |

(b) 3 fafertor fpm TR S fopu Sma 8 2
(c) U fopt ST et ferega-grarehiar ferfentott <ht dmee <t @ fetfiaw |
(d) 1 grr wefia < yew forfia |

Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was
in great pain. Her daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had suffered a fracture. He advised her

to rest and take the required treatment.

(a) Name the electromagnetic radiation used to take the photograph of the bones.
(b) How is this radiation produced ?

(c) . Mention the range of the wavelength of this electromagnetic radiation.

(d)  Write two values displayed by Rita.

12
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SECTION - E
24. 1 forg 3ME q 3R — q A (0, 0, —a) 3 (0, 0, a) forgafi W iR E |
(@) (0,0, 2) 3R (x, y, 0) W R fogga fawa ufenfera hifse |

(b) Terelt =g wliemor e 1 X-31& b Igfew (S, 0, 0) & (=7, 0, 0) T & IH
fopaT el fopa ST & 2

(c) 39 feufd o o1Td 7o I & 1 e il Afe e SATe 1, 3761 & 653l
11 T U, X-3787 3 T 7 IR S 31 ATgfwsh T 7 7
(d) 379 3 SR formg et k1 feeft wohermm e forgga &1 E o 3t feuferait o can
ST, 1 39 3T fehr <hl geeh STEATf T o fomrmm & feufas et oo gnft 2
T ToRUUT 7 310 I <l g i |
JrqaT

C, o < foreft Gurfer w1 fava v, 7o Safer C, Tt < 7= i i fawarm v,

T STTCITRI Tohall TI1 & | 376 37 QTG k] I -39 ST i § foifad #th

T76 Uoh-GER § HHTR § FAT foRa T 2 | T ShifTT |

(a) TH-GEX © HANTG T H & 39 QM1 QT | Eied Het ol

(b) 37 ST GUTIGT S HHIGR HaISH § Eid $of Sl

(c) THIR TASH ¥ Ghad $1 St 3R T i ¥ 9d 370 $o Ffaa el o &=
JTR oh! ST T |

Two point charges q and —q are located at points (0, 0, —a) and (0, 0, a) respectively.

(a) Find the electrostatic potential at (0, 0, z) and (x, y, 0)

(b) How much work is done in moving a small test charge from the point (5, 0, 0) to

(-7, 0, 0) along the x-axis ?

55/1 13 cn
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(c) How would your answer change if the path of the test charge between the same
points is not along the x-axis but along any other random path ?

(d) If the above point charges are now placed in the same positions in a uniform

external electric field ﬁ, what would be the potential energy of the charge
system in its orientation of unstable equilibrium ?

Justify your answer in each case.
OR

A capacitor of capacitance C, is charged to a potential V| while another capacitor of
capacitance C, is charged to a potential difference V,. The capacitors are now

disconnected from their respective charging batteries and connected in parallel to each
other.

(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored in the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination in
comparison to the total energy before they are connected.

25. (a) ITIYGF A-C €A i TR o |1e YR frard aun griar whkramd 1 fo=ror goH
% fore o Ehifew |
(b) T AC &I 8 I fereft RC 2oft ufer o1 w3 it |
(c) re ferelt gfara X o i wR 220V eaTadl aieedn SR hi AT & df 388 0.25A

oI YTfed Bt 2, S el # S deedt # 5 e we At B | 5@ wh

dieear =i ferelt 311 Iferd v o Todi W Stper fomarm STaT 2, @ T e vertad
Bl R U 376 I8 IR dlleeal bl € sherl § el B |

(i) - FlEr X 3R Y = am fafau |

(i) 39 feufa o ufty o yerfea am uftesfera SHifse sTe 34t dicear sl X aaT Y &
2uft RS T ST fohall ST 2 |

AT

551 14 cn



26.

551

(a)
(b)
(c)
(d)

(a)

(b)
(c)

(2)
(b)
(c)
(d)

(a)

(b)
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forell TraTHT 1 s g forflgu |
Terelt ramTHR <t gata <hi it ferfa |
Toregi <1 ! T Sooi@ HIfTT 511 FohEt TEwh i <hi gaTaT S L Sd 7 |

Ife foria afatier 440 Q 7, @1 220 V &1 22 V § uiEfdd & o1 90% <&TaT &
=Rl T Y wTfies Fuseft | yarfaa e ufesfora Sifse |

Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.

Draw the phasor diagram for a series RC circuit connected to an ac source.

An alternating voltage of 220 V is applied across a device X, a current of 0.25 A
flows, which lag behind the applied voltage in phase byg radian. If the same

voltage is applied across another device Y, the same current flows but now it is

in phase with the applied voltage.
(i) Name the devices X and Y.

(ii) Calculate the current flowing in the circuit when the same voltage is

applied across the series combination of X and Y.

OR
State the principle of working of a transformer.
Define efficiency of a transformer.
State any two factors that reduce the efficiency of a transformer.

Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220V to 22 V, if the output resistance is 440 Q2.

39 o= & wERda ¥ p-n |y SrRTE % fAwfor § g9 areft gt mewayut aftRene
SIS HISTT | 37: (1) B & 7T (ii) Ufrept fervra <t afem forfae |

Teh 3Wfeideh 9™ ¥ p-n G SRS 1 aRuy o 99130 3R 3Ueh! wrifaty 6t
SR ST |

15 Ccn
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(a) 3 IR hl TET H SATEAT HINT | ST 5 ST R b1 vl T 3h1 g |/
Ity o H HigeH shl STTERIehAT shl =ITIETd 38U % |
(b) Tr=faReaa = Torey Eifw : (i) aTEs T (i) Wigere fme qer (iii) ST Higeq

aur

(a) Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (i) depletion

region and (ii) potential barrier.

(b) Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

(a) Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances in communication.

(b) Draw the waveforms of (i) carrier wave, (ii) a modulating signal and

(ii1) amplitude modulated wave.

551 16 cn



