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Please check that this question paper contains 16 printed pages.

Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

Please check that this question paper contains 26 questions.
Please write down the Serial Number of the question before attempting it.

15 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 am. From 10.15 am. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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v) T8 ETF &, I RERIT Fifae [Tl & 71 &1 3990 #X qd & -
c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
hp=4nx 107 TmA™!

gy = 8.854 x 1012 C2 N1 m

1
—=9x10°Nm?(C?
47[80

SoiaRgI 1 o8 (m) = 9.1 x 107 kg
=21 I geFHH = 1.675 x 1027 kg

12 %1 §59HH = 1.673 x 1027 kg
STARTIS! HE&AT = 6.023 x 1023 9id U1 qieA

Fregem T = 1.38 x 1023 JK !

General Instructions :

(i) All questions are compulsory. There are 26 questions in all.

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

(iii)  Section A contains five questions of one 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.

(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 the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

(v)  You may use the following values of physical constants wherever necessary :

c=3x 108 m/s
h=6.63x 1034 s
e=16x101YC

hp=4nx 107 TmA™!
gp=8.854 x 10712C2 N1 m
1
——=9x 10’ Nm?C?
4,
- 31
Mass of electron (m,) =9.1 x 10" kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 10?* per gram mole
Boltzmann constant = 1.38 x 1023 JK!
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SECTION - A
feret sl o1 fawarr v a% i@ foram man | 3fe 78 oy d form & on 1 39
arfeem o 3 fore =ores forfi |

An electron 1s accelerated through a potential difference V. Write the expression for its

final speed, if 1t was initially at rest.

T TS i % o A el TwedH grEehla & § Y9W wid 8 | Ul &9 &
SAfveTraa a9 gHU & i Feu & 30° T T AT 7 | 3 gRI =l T F&Y Y b W
ferfiem |

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.

wehd Tt gra fyada & feru fpesit ot g forawo o difa |

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

ST T F 5 o ST 8 e - T 6 e i ffaa |

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

wave mode.

o <h! AT i i e 3R g5 SI A fofgu |

Define the power of a lens. Write its S_I. unit.
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SECTION - B

TR 1 HIE IRAATHR HH I8 & Sfemidt sifieraea fofre et wwomm e & |
ey 2 | AB forelt urt & St @ o A'BY 7 @it R ¢ =0 T o fen T 2 |
ToTTeR ®Y Y ST Hf foh Tuer % wny pveeh § Aid emf # fohw e fermror g |
(SHTT o Gl o He sl Ul HIT |)

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'|o °
C i A
° ° ® |- .
| JWW"—E
° ° ° |o .
|
D ! B
® ° ® |o °
Bf

(a) UG Freehid TR hi GRATST ST qe 3Mmuféres Jraepsiierdl o Ta1 § 381 999
fofau |

(b) G T Ugrdt A 3K B I e FrEwhfierar 0.96 3R 500 & | FEh
yerdf A 31 B &I wg=i |

(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) TTEhR fereredi | yred ferefd ~<rarehi ferfehtuti o1 weh 39 €ifr |
(b) TrmferRaa feafor <6t =mea & for weh weh 3ereewr §ifom

() ToruTod 9w 2, W 13 =TeH U e & ae

(ii) et =Te 9N B, T 1 foreemo am 72 2 |

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

(b) Give one example each to illustrate the situation where there is (1) displacement
current but no conduction current and (ii) only conduction current but no
displacement current.

3G ehTST 1 ST T hITTC ST Tohel &7 % I8 & Soiagia Scatord Hidl & fodl 3.3 V.o
Heeh fawa grr uia: Tes foam o 2 1 3 8 x 1014 Hz sngfa W 39 a1g # s faga
IeHaH 3T BT AT 2, A1 39 €1 o fofe %1l ®e (eV #) uitehford sHifT |

KIRE]]

fepdl TR 1T 6.0 x 10 Hz 3TafT 1 Tehaoll Fohrel Ieq=1 Fohal T3 & | Sl &t
2.0 x 103 W & | ufteher SHifT (i) e fertot g1 & fopeft e Y &t o1 (i) & g/
3Ed TR T ST ShUE I oid Bl aTed BleiT shl ST o1 |

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'* Hz, calculate the work function (in eV) for this metal.

OR

Monochromatic light of frequency 6.0 x 10'* Hz is produced by a laser. The power
emitted is 2.0 x 10 W. Calculate the (i) energy of a photon in the light beam and
(11) number of photons emitted on an average by the source.

foreft gregie W # (1) fedtr oTmd 1l Tt & Yo T YT (i) S=aH A 91 T
g Tt srgad =t deb forelt soaei & dohAu o S Scafsta faferot & gt &
FATG ek ford HifT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (1) second permitted energy level to the first level
and (i1) highest permitted energy level to the second permitted level.

5
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SECTION -C
11. o werem <t afvar forfgu aen saet ST wmes fofian | s o fomme o foggm & stee

- 100 N
Ex=ax,Ey=0,Ez=0§,GIBTa= Cm,m%%ﬁm%aﬁwww&aﬁ—rﬁﬁq,

a=0.lmIlTﬁQI
).!
—>
I Ex
(0] ,! > X
% — 4 —>»| 7
a

z
YT

T FoiEgA 2.0 x 104 N/C' oRamr % twHenH fogd & 4 15 om gl @ fRar @
(Fe (a)) Torm a7eren & =@t 36 ol ae v H Soree gr fofg 70 &t o1 Tiehetd i |

7]

T+ T F T+ A
(a)
&7 %1 TR G TEd g AfS 39 femm Sepfia (376 # @ W (R b) 91 T
1T g 3ot gl de e | forg e w61 afieher it |

11

+ +

+

(b)

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

shown are : E_ = awx, Ey =0, E, = 0 where o =

Cm - Calculate the charge within the
cube, assuming a = 0.1m.

y
—
I E;
H
0] — >
“— a —|~
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55/1

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)

+ F + + + +
(a)
Calculate the time it takes to fall through this distance starting from rest.

kN

+ +

+
(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 &, emfeh G Het foreh 3TTwIfteh SfeRel HAT: 1, S r, &, FHIGK 60 F HAITSTA & -
() IS % g gfaty, qun

(i) EASH % qed emf

% fore =te e IS |

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

(i) emf of the combination

(a) Gl HH T STETE] STeTehi & ST o aTel el % Ya) § g 9w < ST 75
o1 gieaTST ST |

(b) T GER F gUHA d % T oS HY TR 1! o wHE e § 1, 3 1, e emd
JaTted & W18 | 57 ITcih! o S STHNYT &1 STEAT ohd TR ! ST Hehdl & 7 91¢
3 g FTeTehi o Sieh A | foreft ofier =mereh <, forerd am 1 fardia feem & wanfea
B T ®, T fean wmu a1 e =rerss W SRt gftormdt s 39 hifs |
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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, (2) & I s 1 &1 Srgfad b forelt dieniae & Tera 2, @ Washd: yfad s
<1 ieren @1 Bt @ 7 91 9 Gierigs % e o it st } 7 o Sl
ST HIT |
(b) IS HHAS gfferd kTSt Yot fopeft UTeRiarg ¥ T[T 8 | W% GRT Terias o EUiA il
o T U QT § GRITHA FohTSl <hl el ol o gt |

(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. Ut fohu 70 v <hl SAReT i gU SIS o WehTeT fogd HHiehivT ol Soei@ <Hifor |
1

2
¥ max
of—n —

-
l‘!‘ /,, vV —

*f

IR v 1 TS Ferell TeRTeT GATET 98 T SATYGH AT & | Seiaeil hl SATehad =1d
aﬁ(v{nax) 3 3rmafa (v) o offe w1 3@ A gITe 18R R | Irel /, n 99T oideia ol
SIAH m % UG1 H TSI o TehTY Tored FHIHTIT o1 ITFRT HLd g (i) T HIdTh 3R

(i1) TeRTST UTE! U1 o Tl Bl o [T Seieh TT ShITT |
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State Einstein’s photoelectric equation explaining the symbols used.

f

2
¥ max
o N —

Z‘P ’,/’ V—>

*#

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
(ii) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

16. (a) fTorelt =yfarariat o et Y R St 1, $7eh off J2reh o Heid o &9 A,
fereror T Ei=rsht GWITST | 3 &1 i JHAfehd SIS S&T AT 5 (1) 3T, T
(ii) Tl 2 |

(b) < mft s e —

235 a 94

n-+ U— Xe + Sr+2n
92 54 b

# a 31 b s 7F fyifa Hif |

(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) Inthe nuclear reaction

235 a 94

n-+ U—— Xe + Sr+2n
92 54 b

determine the values of a and b.
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18.

19.
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(a) To=r 1 eoifu e o few e H9em o foe gegmm amoft fafea |

A—) >—
i mpe

B

(b) Torelt BICI-SRITE & =T i Gad § ST il |
(a) Write the truth table for the combination of the gates shown in the figure.
A

—0) >—
B@—:DT

(b) Explain briefly how a photo diode operates.

IV IeEsieh =1 H n-p-n THIEH ZToRet 1 AT TRUY TRE TifaT | 959 §
T HIf foh a7 iRt dicedr yatde & w9 § fpd Yehr 3u=nT femam Siran 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.

(a) ST fehTuT 3T ol WRTAT § g TSy fob Tehet STarael qUuT o1 3U=NT fehelt o o
€9 37T sAratia fors w1 wed S | fore R fm wmar 2 |

(b) Ui foRToT TR T ST e Ul A 3R Wash ey & fofw ==
Hifor |

(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.

10
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20. (a) ST ETEE fEm T Seor T 3R 39 wfew w H S hifg |

(b) ST \e w1 ST G ¢ s Y e peett, foe a1 venfed 21 @ R
o I IHh A& T HUSH o g F gl x T et et formg R grarehla & & forg

Teh ITed shIfT |

(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. TerUEIw o farmi =T SR *htd 7Y fou e afte @ # B 3R D & = favar-r afefoa

FHIT |

A

2V,2Q

LV, —
1Q

2Q

LAY,

1Q

D

C

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

A

1V, o
1Q

[ 2V,2Q
I I

2Q

- 1%,
1Q

D

22. (i)

S feehul R foerds 8 3= sl & o= < He feflge |

(ii) = % foret fferdt s o ot @ %50 oft W e v W 369 o et @ | afg ue
i fafai it 3R 5 cm ARG L, a1 Bh-=e® ¥ 30 pum 1 9itEda & S
2 | fom & 5 fofel & 9 A1 g 1 mm 2 | ST fopy T e i e

gienferd shifsw |

55/1
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(i)  Write two points to distinguish between interference and diffraction fringes.

(i) 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 -¢q
SECTION -D
23.  fiadt ToerEHt s il 3 3aeh ywad o8 didh @d B9 9 46t of | 3% e

e 81 ) ot | 371 B T 3% St b T o A | g 3 s T 1 2

GBI fofan 3T O o6 Bl g2 T & | 38 Tos i 3TTavas ST9R o &1 WEsl

fem |

(a) B(ET 1 BIEUTE T § ITIN B ATe! [Tgd—graehid falfeptoni o1 A1 fafau |

(b) 3 fafertor fohe wopR 3ea=1 fopu ST 8 7
(c) ST fohu S ared Terega -grarehiar farfentont <Al ameed =61 v foarfa |
(d) e gr refia & e ferfiam |

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.

S5 12 cn
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SECTION - E
24. gl farg 3T q 3R — q FF: (0, 0, -a) 3T (0, 0, a) forgati WA & |
(@) (0, 0,z)3M (x,y, 0) W R ferga fava uftpfera Hif |

(b) Torefl e Tlieror 3rTerer &1 X-314 % 3few (5, 0, 0) | (=7, 0, 0) G & I H
foran v fopaT ST 8 2

(c) 39 feufd o 319 31om I F T uiterd S Al when s7raw %1, 341 & fagati %
1= 1 9%, X-3781 o TSI 7 B hIE 31 gD T2 &l ?

(d) 3 afe 3w fomg smail 1 freh wohem s fomga &9 E 8 o feufertt & wan
ST, A 39 AV Tk <l 36k Il Haed o fa=m § feafas et @ gnft ¢
Tedieh TehUoT 8 I e <l gfy Hifor |

e

C, i % foreft Horfa 1 fawa v, 7@ Jafes C, a1far & =1 g i favarr v,

e 3T fohar T R | 319 &7 Wt Ieht S1aft- 31wt 3rave e & faefed wh

3 Uh-GHL § GHITR H IS AT 7T & | ST ShiTorT |

(a) TH-GER Y WA H H Go $H SHI W1 3§ Wi et FAi

(b) 3 I GG % i §ESH A G Hel Sl

(c) THIGK TIIH H Hfed $a1 Fol 3 wfd - ¥ @@ 370 p Gfad el & o
F=TL o1 SATEHT HIT |

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 ?

S5 13 cn
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(¢) 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.

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

25. (a) SAIIIF A-C B st 3rafe o @t Jfed wfqema qen anfear faema s femron gori
o foru e i |

(b) TH AC HId 8 T fereft RC Hoft gftaer o1 %eR e itaT |
(c) & ferelt Ffaa X & Rl W 220 V yermad dieear s i ST 2 a1 359 0.25A

wwﬁaaﬁé,sﬁmﬁwaﬁmﬁg%@qmﬁ?ﬁ% | 5§ 3eh
Jieear i el 3771 Jford Y o ol X STsger fohanm fan 2, af w9 om0 yated
el 2 T 3T Tg ST aloedl hl &1 hofl § gl 2 |

(i) gl X 3y & T forfaw |

(i) 39 feufa o uftwy o yanfea am uferfora e 99 g4t dieed & X dATY &
Sroft FES T TSGR fohar ST @ |

KIRE|
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(a)
(b)
(c)
(d)

(a)

(b)
(c)

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

(b)

fepet T o1 SEfH fagr fafau |
ferefY gT=amTHT <Y garan <t aftms ferfan |
feregi <1 hTehl o1 Iooi shIfTT ST fepel g H <) qetdT s sl g & |

Ffe frta afeig 440 Q 2, df 220 V =1 22 V # gitafdd @ 9« 90% <& &
sroerft g sl yrerfies e A yarfed urr gitesfera Hifv |

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 by % 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.

(1) Name the devices X and Y.

(1) 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 220 V to 22 V, if the output resistance is 440 Q.

I = st TErrar & p-n Wi e % fmior § € areft < aewagel uftfmnst
i SATEAT HITST | 37a: (i) BTE & a0 (ii) Uftrest fava 6t afeama fafge |

us 3mfefie a@m § pn @it sEe %1 iy fom s 3k suh sEfafa H
SATEAT HITT |
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(a)

(b)

(a)

(b)

(a)

(b)

3 < heh! i HEY ST HITST | ST ed AT et 1 ol T ol gl T
U i H Higel shl Taweehd] ohl =TT 38U 2 |
FraferRaa < Ty @it : (i) 918 T (i) Aigers fame a9 (iii) T arger

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 (i1) 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, (ii) a modulating signal and

(ii1) amplitude modulated wave.
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