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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 :

55/2

(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 _ I
SECTION — A
T Tl gr ferada = forw fpesit o teran ferawon sk @it |

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

slit.

TAE TS el o G e fhet ThEmH e &9 § YAY Hid & | TEA &
STfoeTeEa quT g & i fes & 30° T JorsT AT 8 | $eh GRI =icd 7T W& 9 o A8
fafau |

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.

@ h & shl aferme dfse 31 3HeRt SI AT feifigT |

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

SATH T GO <6 1T START B JTef! Sefd-Jrarehid ati shi g afer fafa |

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

wave mode.

fertlt sotaeia o1 favar=r v a6 afta foran mn | afg o ey ° form O o ot 39k
3Tt~ o o foTg =2eteh fTfa |

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

final speed, if it was initially at rest.
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LG L |
SECTION - B

6. Toreht gTEEI W) H (i) Tt S1Ha St T & TuW TR QT (i) ITAH STEA Sl &R
¥ fgefl 3T9Ha TR aoh foRet Soiaeia < HhAYT h R Icafeia fafeRton <t st w1
JTUTA IiEhfoTd I |

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.

7. (a) U gl yafa i afear @i g smifies greehsficrar % el # gHeRT TeY
fafem |

(b) < FEHE TEAt A 3R B Hl AUl Frapsfiarad 0.96 3T 500 € | FhH=
eIt A 3R B I UgETHT |

(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.

8. TR I %Ig TIATHR WH I8 & aferte) sifiereed fefire foredt wehomm gl & 8
feora 2 | AB foreft ot & It 2 fot A'BY e @iweit fht t = 0 W gk s fem man 2 |
TUTTcHeh &9 § SIREAT IR foh T o6 71 et ¥ ITd emf § fove Tehr ferarwor g |
(HHT o QI o HGH i SUE HITWTT, |)

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)

C A

° ° o A'|o °
i
|
|
|
|
|

B'
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39 Yehre1 <61 ST S I S fereht o7q o ym & goragi Seatid el & A 3.3 v
Heeh fawa g quia: Tk foam w2 | 3fe 8 x 1014 Hz 31afd W 39 91g § Yehrw foegd
IS AR BT 91141 ], 1 36 &1q % ToTC 1 el (eV §) uiehford shifrg |

AT

fopeft R g 6.0 x 104 Hz 3Tgfd 1 Tshavll Teprel a1 fehall TR 8 | IS &1
2.0 x 103 W B | Tieher SIS (i) ehrer oot gt # foreft wiem 6t 3ot &1 (ii) & gr
3ad dR W ufd Ahvg IfSTd g aTet WieiT <hl T 1 |

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 10!4 Hz is produced by a laser. The power

emitted is 2.0 x 1073 W. Calculate the (i) energy of a photon in the light beam and

(i1) number of photons emitted on an average by the source.

(2)

(b)

(a)
(b)

TR faret 3 e forep < grareher fafimeott 1 e SR AT |
Frferfaa feurfaa <t =men < fore v e 3ee i :

(i) foreen™ e, g S <o uT el &

(i) RIS M N &, T ohls [TEATIH 9T & ¢ |

Give one use of electromagnetic radiations obtained in nuclear disintegrations.

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.
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11. (a)

(b)

(a)

(b)
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o ug - g
SECTION - C
foreft =gfFeratiat o Frrer <t ferfast St 1, 37k e gUeh % hetd o &9 H,
Terercor ek iRt gRITET | 37 & b 3ifeha hifTT ST Arfrehiar set (i) 31, aen
(ii) SfcaeeT # |

& TR AR SrfrsRar —
235 a 94

n+ U— Xe + Sr+2n
92 54 b

T a 3R b o A fHefa Hif |

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.

In the nuclear reaction

235 a 94
n-+ U——b Xe + Sr+2n
92 54 b

determine the values of a and b.

12, 3WAME Icsieh fomme & n-p-n S ifSRet o1 Amifeha aitaer si@ Eifaw | e o
ST T foh T8 ISt dicedt Ya¢ie & &9 1 58 JehR 39T feha wiram 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.

13. (a)
(b)
(a)
(b)
55/2

T GTee fm 1 oot shifoe 37 38 |fesr &9 § sge hifde |

ST T foEr BT IR hteh r e Y et pueett, fred am 1 yarfea € w2
o HIUT IHeh 3T&T T HUSTH! o g 8 gl x T Feua fereft forg W grarehier & = g
eh YT 1T |

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

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.

6 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
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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.

_ _pl _
T
(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.

+ +

Rt o Femi o1 SRR Shtd g fou e ufmer 3@ ® B 3R D o &9 favar=w afesfod
T |

A L 2V,20
I I

1V, — 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.

2V,2Q
A |y 2
| f

LV, — 2Q L 1V,
1Q 1Q

D 1 C

8 cn
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16. (a) g "9 foRq 9RETE =TeThi & s T 9Tel 9t o Ygi | faga 9/ & SI 7
6t afeamen e |
(b) T gEX W Yk d % QI Tl €Y T =Tetehl | WA TR | [ 3R I Fer amad
TelTTed &1 Tl & | 39 Tefehl o sfiel SN0 551 AT fohd TehTL ohl <11 Tehell & 7 AfQ
S g1 TTeTehi o Sieh Hea H fepeft iRt =mereh b, fored e 1 ferdia feem & wanfea
B @ ], W fen syt e =retss W hrid aiom s i |

(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.

17. (a) TR foRt0T STRE ! HERIGT § I8 CUIIST foh Fehet STaraet quuT skt 3w fopeft a%g
0 37T srrafeia forsr s ared A | forg yepr fepa ST B |
(b) 3UU fohtUT 3T T ITA Heh gUUl T 3R Rk 3maeq & fofw =eeb yea
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.

18. & 3 e, emfh Q1 T oiTeh ST=aNeh TRl shorsT: 1, 3R r, &, THIGK 350 § T & -
(i) TS % qoI ferie, qe
(i) TS % qed emf
% foTu =Tk wTed Hifre |

5572 9 cn
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Two cells of emfs ¢, & ¢, and internal resistances r; & 1, respectively are connected

in parallel. Obtain expressions for the equivalent.
(i)  resistance and

(i) emf of the combination

19. (i) SAfdeRtEr 3R e | 3= Tibatl & o= g e farRau |
(i) =k fereht fferd s 9 fafei @ oo gt W frd o X B o &t € 1 Afe 0
=1 fafEt it 3 5 cm TETaRE L, @ The-<ieR ¥ 30 um 1 giEds & S

2 | fen 2 for fofedi & i 1 gt 1 mm 2 | ST fpn e e Y qmesd
Titesferd T |

(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.

20. (a) IS I <o 1 hig Yl Tehrer el dieriae | e &, df WRaeha: gfad e
S fisrar T Bt B 7 T g GieriTs o AR W el et § 7 31 S A
ST HIT |

(b) I3 THAA gfard ebre1 Yot Foheht UIeRiae & TSRAT 8 | T G TIeRi=E o g il
% |1 Toh Tk B TR Tehret 6t dfisra ot fereror guis |

(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.

55/2 10 cn
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(a) To= T T Tiet o fou U T & fofe geme gt fafau |

(b) Tortll BIT-SMETE o Y=o 6l HEY | =E $HIfT |

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

A

(b) Explain briefly how a photo diode operates.

37T TR 7T Uei <ht IR Shid BT TSI o Yahmsl foreld Tefientur &1 Seor@ hifT |

5 T
Vmax
n —
7
|,/// vV—>

@)
1'1\
\Z

Jafd v 1 ehTe el STehTeT GITE I8 W 3TUAH AT & | Soiaeil ohl ATTUehad aTd %
aﬁ(vz ) 3R SR (v) o off= T ITRG | ST STTAR 8 | =l £, n G Ferare i b

max

S m % UG1 H JTEEH o Tehrel fore[d THiehtur T ST hid BT (i) TTeh s 31
(ii) STehTST GITE Tered o T Bt o foTT Seteh Ied i |
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State Einstein’s photoelectric equation explaining the symbols used.

5 T
v max
n —
”
I/,/ 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 (V2 ) vs. v is obtained as shown in the figure.

max
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.

wug - ¢

SECTION - D
offorett TorergHt srere il 3T 36 Tvard a8 et @l g A 77 off | 3% Tfus
et 81 T ot | 3Rt Pt et 3% STt % T o TR | Sleret A et Uit b1 gfed
BT form 3R ar o6 g€t e W @ | 3N T S e IU=R o 1 TSt
feam |
(a) G g wefdia g qex ferfere |
(b) 3T fohe ST et foregd —grsehier farfepott <6t qimest o1 warw fetfau |
(c) 3 fafepror fop wepr Sca=t U o & 7
(d) &l 1 BRITE o # 39F gF are faga-grashi fafeen o1 am fofeu |
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) Mention the range of the wavelength of this electromagnetic radiation.

(c) How is this radiation produced ?

(d) Name the electromagnetic radiation used to take the photograph of the bones.

12 cn
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

&AREEHINBIA
Qqug -
SECTION - E
Sugad For Y TEmEdr ¥ p-n Wity s % fmior § 2 areft < et ahfsrmat
o1 =T IR | 3m@: (1) T & qT (ii) Uferent favra <t afvamn fefae |

T Ul 9™ § p-n @i SR 1 ufuy o aarge iR U wrEifafy d
ST T |

JrqaT

3 9 eI o1 &Y H AT HIT | S 217 i foeel 1 o 9 31 gl |
ST e T AIgTH I STERehaT sl =TIETd 38T ¢ |
frefeiad o qoTew Eifau : (i) aTee T (i) Higere Fae a2 (jii) 379 Aiged

aar

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.

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

working.
OR

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

frequency signals over long distances in communication.

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

(ii1) amplitude modulated wave.

13 Ccn
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25. 1 farg 3Ma q 3R — q HH: (0, 0, —a) 31 (0, 0, a) forgaTi W iR E |

(a)
(b)

(c)

(d)

(0, 0, z) 3R (x, y, 0) T f ferega farwrar ftpfera Hifse |

Tereht o wiegor 3mTarST St X-3187 % I (S5, 0, 0) § (=7, 0, 0) T o I A
fopa & fpar ST @ 7

39 T T 319 379 3T H AT IiE HT ATG TR0 ST 1, 376 o [Sg3tl
&1 1 991, X-3718F o JTIC 7 Bk I3 3T ATg=seh U & ?

31 Ffe; St formg et b et wehemT SR forega & E # S feufoat | wan
ST, O 38 AT b 6l 3ok STrht Tge o fo=ma | feurfost St = grft 2
e TeRTUT § 370 3T <t gfE I |

AT

C, Gt = fepet wenfd =1 fawa v, de Safsh C, 9iaT & 311 §eie) 1 favam=m v,
Tqeh AT TohaT T B | 379 37 RG] ITehT ST - 3791 3MeieH seie ¥ forifoa s
T8 UH-gR § THTR H AT fehan 2 | 3 IR |

(a)
(b)
(c)

e~ B HAT e & 5 S w3 v ot v
< 31 T 3 T Ee i w5

T TS | Gfad el Sl 3 T w8 qd 3T $t Gfad Sl o S
T <! SAREAT HIT |

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

(a)
(b)

(c)

55/2

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 ?

14
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(d) 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

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.

(¢) Explain the reason for the difference of energy in parallel combination in

comparison to the total energy before they are connected.

(a) STIIIH A-C HId i ST b |1 TG TITETQ a1 AT Sfermd o T e
= foTe 71 wiifa |

(b) T AC & @ I foheft RC 2oft ufter o1 ek 3@ it |

(c) i ferelt gfea X o foi 12220V Teamare Sicedr STIyeR i STl & O 389 0.25A

T STt Bt &, S ehett 3 ST aiteedt # 7 e vea At # | o7 3¢
Aieear o fopet 3= Ffora Y o Torkl wr ST fomarm ST 2, wm e wanfed
el B T 379 9§ STIIYHI Fleedl hl & HeAl § B 2 |

(i)  FfEi X 3R Y o am fafae |

(i) 3a feafa o ufter o yanfaa em aitnfoa Hifse s« 36t Sieeat st X aa Y &
Syoft TSI T ST Tohart ST B |

AT
15 cn



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

(a)

(b)
(c)

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

55/2

IV' CAREERINDIA

forell TraTHT 1 s g forflgu |
Tereft e TR <6t gatar shi uftam fetfia |
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.

16
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