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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 :

55/3

(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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U — A
SECTION — A
1. @ <l egman bl afermer Sy 317 3gent SI A fafigu |

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

2. T Tt gru forerd < fore fm=stt ht ofigran forawor o difee |

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

slit.

3. THE TS S % g W Tt ThanH ek &9 § YO $d 8 | UEAT &9 %
STfyeTeEa quT QU & i fesm & 30° T JolsT AT 8 | $eh GRI =ed 7T W& 9 o A8
ferflau |

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.

4. TopH soiae I fawer=R V ae i fhan man | afe a8 s o form # o | sEh
At o & fore =aetes feiflgm |

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

final speed, if it was initially at rest.

5. oM U1 HE0T < 7T ST B aTeft Sea -kl ail shi g aier fafau |

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

wave mode.
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SECTION -B

6. (a) R foraredt ® e forga-grarehia fafoRter o1 U I ST |
(b) Tr=fafaa feafaat <t smen & foe v e Iere dfu
(i) oo om 2, v IS =TeH T e @ e
(i) <hadl TTeH G &, T hig [SREITI O & ¢ |

(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.

7. Toreht TTEEE W H (i) fodta SHa Sl TR & TUW TR QT (i) ITaH STHEA Sl &R
¥ Tt 3rgwd TR a fhEft Soidei & HhHur & RO Icafold fafehton st STt
I1UTd uftehfera IR |

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.

8. 39 WehII %I TG HTq hiTsTC o1 Fohet €T1q o I8 | Soideid Scaroid il & 98 3.3 V&
Heeh fava g yuia: T fom w2 | 9l 8 x 1014 Hz 31afd W 39 91g § Yehrw foegd
TSI TR Bl ST 8, 1 39 97q o fo1g s Be (eV §) aitehford Hife |

37
foreft T8 G 6.0 x 1014 Hz ST T Tehavil SIS Icd fehdll TIT & | Icefsi &ral
2.0 x 103 W B | gftehetd I (i) eprer fertor qot ® foreft wier <t Satt o1 (ii) &d gra
3TEd TR R AT Hehve IeSTd B aTel BT hl & & |

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 10!4 Hz, calculate the work function (in eV) for this metal.

OR
Monochromatic light of frequency 6.0 x 104 Hz is produced by a laser. The power

emitted is 2.0 x 103 W. Calculate the (i) energy of a photon in the light beam and
(i1) number of photons emitted on an average by the source.

55/3 4 cn
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9. (a) U grehia yafa i afarsr @fe g smifies graehsficar % el # gHeRT Ty
ferfiem |

(b) T FEhHR UGt A 3R B hl uferes greepsficiand 0.96 3R 500 & | Jrehi
Tert A 3R B i 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.

10. TR 1 I3 STAARR A I8 o ST SAfversad s foret whaas graehe & §
feora 2 | AB foreft wart & It 2 fo A'B’ o Eiaet fht t =0 W s fem mn 2 |
ToTeH €9 H SR 11T foh a0 & @1 Fugedt § Aid emf ¥ 50 TR feremor g |
(ST o QITHI o He <hi & SHIT 1)

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)

° ° o A'|o °
C i A
° ° o | o .
| JTWT\—E
° ° . |o °
|
D i B
° ° . | o .
B'
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12.
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que -9

SECTION -C

VTS Icgetes fom=rm ® n-p-n STHEY ZIRR o1 AMifha Tiuy i@ Eitaw | @ag &
SR HITTT foh 77 Tt dicedr YaHds & €9 1§ fhd TR 3T fomam Srar 8

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.

(a) o= o i et o feu e we o T e gt fefau |

A

B
(b) Tortll BIT-SETE o Y=o 6l G | =HTE $HifvT |
(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.

(a) Tereht IfaaaTHT o et 1 Tefast il T, $oh ST IR o %ot o &9 H,
Toraror oo Wfiwret gy | 37 & Wt 3iferd hifTe sat ik e (i) 3R, qen
(i) Sfcrehefi B |

(b) < TR IR SAffsRa —

235 a 94

n-+ U——b Xe + Sr+2n
92 54 b

T a 3 b & A i Hifsg |
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(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——b Xe + Sr+2n
92 54 b

determine the values of a and b.

3T TR 7T UEl <ht SR Shid BT TSI o TehTel fore[d Tefientur o1 Seoi@ hIfT |

5 T
v max
n —
”
I// Vv —>

)
1'1\
\Z

I v 1 TohTeT ToREf) TehTeT FUTE 8 W 3TMIaH HLdT & | SoiggiFl shi 3Tfoehaw =Tt <
T (V2 ) TSR (v) o =1 6 ST H G ST R | STl £, n AT Felegi b
SEMM m % UGl § TS o TehraT fore[d THishtur sl U hid §U (i) wiieh Fareieh 31
(ii) ThTT GUTE Uere o 1 Her o foTT s5eteh I hIfT |

State Einstein’s photoelectric equation explaining the symbols used.

o1
V max
n —
”
|,/// v —>

O
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.

7 cn
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15. (i) oAfaenr 3R faada 4 3= et o o= @ ¥ fafau |

(i) =k fereht fferd s 9 fafei @ oo ot w o o e ot o &t € 1 Afe w0
! 3T 1 3R 5 cm ARG L, @ Th-=ieE ¥ 30 pum 1 aREds g ST
7 | fon g fo foferi & &9 it g 1 mm 3 | 3w fopu U s <t e
TR IeTd hIT |

(1)  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 pum. Given that the slits are 1 mm apart,
calculate the wavelength of the light used.

16. Tt o frmi st S0 hid BT fou T ftuy s ® B 31 D & o9 favarw ufenfera
HITSTT |

2V,2Q

A I I

IV, — 2Q — 1V
10Q 10

Using Kirchhoff’s rules, calculate the potential difference between B and D in the

circuit diagram as shown in the figure.

2V,20

|1
A L

1V, — 2Q — 1V,
1Q 10

D 1] C
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17. (a) T H1ed a0 1 Sooi@ iU 3T 30 Afey 9 H =Fed i |
(b) ST T ForRm o ST hieh ¢ B ol aia pueedt, fed o [ vefed & @ 2
o HRUT IHh A& T FHISH! o g § g x T Foa Fopeht forg e grarehimr &1 & forg
SIS T 1T |
(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.

18. (a) Tl fortuT 3TN 1 TERICT & I8 RIS foh fepeft Srardet gUur o1 Sw=imT fereft g
e 3R srrafdfa forar 1 e S ° fohg yehr T Sman 2 |

(b) WIS foRTUT 3TR@ T ITANT Hich gUUT T 3R Rash 3mae & i, =ere e
i |

(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.

19. (a) S I, TSI T I3 YA SRR FhET TIeas § TS 8, 1 (Rgehd: e Sehr
1 fierar = Bl 7 R AL Weriae o srfrfemmd q Fit el B 7 3 SR
SRAT HIT |
(b) TS THAS Y TehraT Yot el Teiarg & T[T 2 | T gRI WIeRiIS o U il
% 1Y T P T3k § TTUTIHA FehreT <hl dsrar shT forero s |

(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.

55/3 9 cn
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20. (a) g HEIR foRq YRETE FTeTehi % S T aTel 9 o Uei H fagd 9w % SI A
=6t afeaTen SR |
(b) TH GE H qUHA d % G oIl HIY THIR ATerehi 8 FAH fewm # 1, 31 1 fer amrd
FeTfEd 81 W & | 3 =Tetehl & offer 3TTehyu1 <hY e fohd e Y S Fehdd & 7 Afe
9 S ATeTehl o 3ok Heal | Toell e =eten =i, @ g 1 foredia fesm # wanfea
B W 2, T fean e at e =rersh W wEd gior st wrd Hif |

(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.

21. g, 3 e, emfh T Tt FH ST=afeh TG H0: 1, 3 r, §, TG 357 T HAIA & -
(i) TN % god yfeie, aen
(i) G % oI emf
o foTu =Iseh I <hIfrT |

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

(if) emf of the combination

55/3 10 cn
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Tergga werer Rt afemsT farRau qen gwest S1wmes fofiaw | fom o feame 7o foega & staem
100N

E =ox, B =0,E, =08 & o =", % & i & 37w 1 qieher HIf,
a=0.1m AT |
y
0 /! > X
“— a —|s
a
z
Y

T soEH 2.0 x 10* N/C! ufmmr % wewEwE foEa & H 1S om gt 9% FRaT @
(Fer (a)) Tortm S7ereer & =retet 39 gt ek I H goragiH gRT o 7Te |vt <1 wftehe shifoTe |

[ 11
¥ + + + + +
(a)
&1 ST IO FHTH & U Afe 3aeh! feum Sohfia (Iet) o € 9w (Fast b) a1 o

T g 31 gt deh TR H ToTQ 71T WHt <hT TiNehetd ity |

L1

+ o

_|_

(b)

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

shown are : E_ = ax, Ey =0,E, =0 where a = Cm Calculate the charge within the

cube, assuming a = 0.1m.

y
—>
i E,
@) /! —> X
“— a —| -
a

z

OR

11 cn
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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.
'l

_|_

(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.

+ +

T ug —¢
SECTION -D

i) Terereft sreTes il 3 3ues yved 98 dith @t aF I 1= off | 3= Tt
dier 81 T oft | 3Rt Pt a1 378 eret & e o TRAY | Sieret A it Troterer SR gfgat o
BRI foram 37 arn o &t g2 f 8 | SRR fasm R reves IUER o ST amet
feam |

(@) e gr yaRid & qea fifa |

(b) e 1 BICTE R § IUFRT B a1t ferega —grerehia farfertott =1 A farfa |
(c) 3 faferor fope yopm ST fopu v € 2

(d) 37T fopu ST et fergga -grarehi fafentont 6t aoreet o1 wm fofaw |

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) * Write two values displayed by Rita.
(b) Name the electromagnetic radiation used to take the photograph of the bones.
(c)  How is this radiation produced ?

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

12 cn
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qug -
SECTION - E

24. (a) ITIIIF A-C B h TG o |1 UG whrana qen arfar wfoend 1 forer goi
% forw 7mss i |
(b) TH AC &ra 8 I Toreft RC 2oft ufter 1 hew 3@ it |
(c) i fereft Ffora X o T W 220 V Jeamar aieearn STy 6t I @ 9 3TF 0.25A

oI STfed At @, S el ST deedr # 5 e ww A & | o 5
dieear @i ferelt 1= gferd v o Todi W SToper foparm e &, @ T e vertad
B! 8 T 379 I8 STIIF dicedl shl & el 4 B 8 |
(i) It X 3R Y o 7™ fafae |
(i) 39 feufa o ufty ¥ yerfea am aftesferd SHifse e 6t dicear sl X a1 Y &
Soft TS W ST fohaT AT R |
Y
(a) et e o1 e frgra ffa |
(b) et TTahTHR T gerar shi aiewmsT faTRa |
(c) Tl Gl heh! Tl Iooi@ HIFTT I fore ITERTHR i &Il FF L &d & |
(d) =fe Tt gfetier 440 Q 7, a1 220 V &1 22 V § uiafdd & 9t 90% <&l
IRl TR 6t wrefies Fueeft # yanfea gm ufesfora SHife |

(a) Draw graphs showing the variations of inductive reactance and capacitive
reactance with frequency of the applied ac source.

(b) Draw the phasor diagram for a series RC circuit connected to an ac source.
(c) An alternating voltage of 220V is applied across a device X, a current of 0.25 A

flows, which lag behind the applied voltage in phase by g 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.

(i) Calculate the current flowing in the circuit when the same voltage is
applied across the series combination of X and Y.

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

(d) Calculate the current drawn by the primary of a 90% efficient transformer which
steps down 220 V to 22 V, if the output resistance is 440 Q2.

55/3 13 cn
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25. (a) U Fa= & TERA H p-n G SRS o F9T0T § B areft &1 mewyet uitfshana
o e I | 374 (1) BTEY & qe (i) fersnt favra 6t wftams fafgw |

(b) TH WM IFE H p-n G ST *1 IiuY o ST 3R 35t HEdfafe 6
ST HIT |

FAYET
(a) 3 T e hl HET H ARG HINIT | ST 47 ST et i Al T 31 g T
I T § Hige i STTITEhT i =ATFET 3EU § |
(b) Tr=faReaa = TorET Sif : (i) aTEsh T (i) TigeTe T qei (iii) T grge

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.

26. Tl Tog TR q 3TN — q A (0, 0, —a) 3T (0, 0, a) Torgati W e & |
(a) (0,0, ) 3 (x, y, 0) W fR fagga fawe uftefera il |

(b) Terel 7Y Tiero AT 1 X-3& % I (S, 0, 0) ¥ (=7, 0, 0) b o I H
Ter1 sl fepa ST 2 7

55/3 14 cn
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(c)

(d)

&}ﬂﬂiiﬂlﬂﬂlﬂ
39 feurfa o 319 310 3T A o aieae T TG Teor STTaw 1, 321 af fagati
1 1 7Y, X-378F o ST 7 B SIS 37 Agos TA | 7
31 fe ST fomg et 1 fopeft wohem wer ferege @ E & 3= fRufet &
ST, 1 39 1A b <ht gHeh el S & fommm o feufas et oo gnft ¢
ek YehUUT § 370 I <hl gfP i |

AT

C, o < fepelt @erTfed st fawar v, e Staifer C, 9Tt s 3= HTi ol fawar=r v,
T AT fopam T 8 | 379 39 UfE 39kt 19— 319 31w sefEt ¥ fonfaa
T Uh-gHL § TR § T foha e 7 | 91 i |

(a)

(b)

(c)

Th-GE T T e & 6 5 G| HeTE | fd ot ol

T GHI GUTIET o THIR GA19H § Hied el Sl

TR TASH H Ffad Fol FoA1 3 T A & I IT0 Hol drad ol b o=
S sh! =TT SHIfT |

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

(a)
(b)

(©)

(d)

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

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 ?

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 ?

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

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

Justify your answer in each case.

OR

15 Ccn
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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.

55/3 16 cn



