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General Instructions ;

(i)
(i)

(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 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,

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=3x 10 m/s

h=6.63 %10 Js

e=16x10"°¢C

Po=4nx 1077 Tm A~

€y=8.854x 1012 C2N-! ;2

1
=9 x 10° Nmé C2
4me,

Mass of electron = 9.1 x 10~3! kg

Mass of neutron = 1.675 x 10-?" kg

Mass of proton = 1.673 x 10-?7 kg

Avogadro's number = 6.023 x 102* per gram mole
Boltzmann constant = 1.38 x 10-23 JK-!
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SECTION - A

1. = o S e A e g W § S § afieen e kg o ®
wertfier s o i wielt &, o wr anr F w6 emf M gR 1 o e H i #if | 1

A long straight current carrying wire passes normally through the centre of circular
loop. If the current through the wire increases, will there be an induced emf in the
loop ? Justify.

2. o ol e et Pt o forege e ot e e v PR wh ot 2 1

How is the speed of em-waves in vacuum determined by the electric and magnetic
fields ?

3. 3w diy e % A fefae frew 1V afuemfes S iy aew gt mant 1

r

I

- -j V'
L

Name the junction diode whose I-V characteristics are drawn below :

F 3

I
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4, St v R gud & e 8 7 e e B A A w 60° ¥ | g Wyt
wras & w7 e Tew W '

At a place, the horizontal component of earth’s magnetic field is B and angle of dip is
60°. What is the value of horizontal component of the earth’'s magnetic field at
equator 7

5. ww#ﬁéﬁ&wwmmmwﬁﬁtmtﬁﬁﬂwm%mm?
A7 T % fow wwo A |

Does the charge given to a metallic sphere depend on whether it is hollow or solid 7

Give reason for your answer.

1

SECTION -B

6. Tammzem TomEa F g # wRoay fefew | fat et eE Tl oT e S K % PR
QLT B At e | P somE g ¥ (TR 9 T e I ¥ aw
o Porreerm SvTEA W T R 2

o

TR 3 A ¥ A diew & wewt de i |

Define the distance of closest approach. An c-particle of kinetic energy ‘K’ is
bombarded on a thin gold foil. The distance of the closest approach is ‘r', What will be

the distance of closest approach for an o-particle of double the kinetic energy ?
OR

Write two important limitations of Rutherford nuclear model of the atom.
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7. = fivz ww S Raifea B € 0 s St | Redt g gesRel w5t fae e
feer vrepre B 1 o e & | a1 TR S O % o onts W e | 2

When are two objects just resolved 7 Explain. How can the resolving power of a

compound microscope be increased ? Use relevant formula to support your answer.

8. () TEtmEERTah? ' 2

() TV faret & dyor % fe =i et @ 9o ot s T & 2 SO ch' % U= g
fererett o o Pt Fermreren = sy for o R £ 9

(i)  What is the line of sight communication ?

(i) Why is it not possible to use sky waves for transmission of TV signals ? Upto

what distance can a signal be transmitted using an antenna of f)ﬂight ‘h’ 7

9, T o-wm ol feslh R w1 e e ow e e T € | e el et
1 IR W HAG | 2

An o-particle and a proton are accelerated through the same potential difference. Find

the ratio of their de Broglie wavelengths.

10, v foelt wenfior =t et § emafer forar o v gt & o o wunfer @ venfe ww % R #
Wfiar-fwde fraw Peg wer e W € 0 Bege v # oo % ofeeR # wel A
Ty o ferg =T e | 2
How does Ampere-Maxwell law explain the flow of current through a capacitor when
it is being charged by a battery ? Write the expression for the displacement current in
terms of the rate of change of electric flux.
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SECTION -C

11, Tl = grest Teaqmizy & wrwrt fogmr = o it | R Aedanfer () o
T &7 A (i) ST TH T W §1 I S reves w6 & 0 o e w5
YT U ¥ fee =iee fefa |

w7 et freaminiter ®t 5t w9 F g o w0 § e e o g b o = it
st
(a) THHCETE W1 URaTT & TEE S.1 we e |

(b) = et S, v S, ¥ = W ¥ e 2w aw S | e 2
e st oo v § e e L wt b, oege W e Bk v
e ol wEis oo R W w0, 3Ron, ¥ ik wwdt ofefor S, ® o 1 wfe
i

Describe the working principle of a moving coil galvanometer. Why is it necessary to
use (i) a radial magnetic field and (ii) a cylindrical soft iron core in a galvanometer ?

Write the expression for current sensitivity of the galvanometer.
Can a galvanometer as such be used for measuring the current ? Explain.
OR

(a) Define the term ‘self-inductance’ and write its S.1. unit.

58/1/3 6



(b) Obtain the expression for the mutual inductance of two long co-axial solenoids

S, and S, wound one over the other, each of length L and radii r, and r, and n;
and n, number of turns per unit length, when a current I is set up in the outer

solenoid 51-

12. (1) ot Yegnfees =i A’ w1 e iy omEr soft § s e £ 3

.t U e ]
A > A —B—5 A, > Ag—1— A,

A, % T T i T e w176 #iR 71§ 1 A, R A W reE AR
TR e Frifes St |

(i) B+ ol p- a7 & B el g i whed fefe |

(i) A radioactive nucleus ‘A’ undergoes a series of ﬁecays as given below :

o_, B, &, ;
A > A, » A, > Ay —Il— A,

The mass number and atomic number of A, are 176 and 71 respectively.

Determine the mass and atomic numbers of A, and A.

(ii) Write the basic nuclear processes underlying B* and B~ decays.

13. 7t CE ziftres yads & 2 kQ % dues wfere & Rt v o faret aieeen 2V & o femn
& o g giftwes 1 g weds i 100 & | o 2 RN &1 T 1 kQ & A frawh
fore SteEaT 3K SR YT e i | 3

For a CE-transistor amplifier, the audio signal voltage across the collector resistance of
2 kQ is 2V. Given the current amplification factor of the transistor is 100, find the

input signal voltage and base current, if the base resistance is 1 k0.

55/1/3 7 [P.T.O.



14, (i) mﬁﬁﬁ?mﬁq&ﬁmﬁﬁﬂm{ﬂwﬁﬂmmn 3

(ii) ﬁm-gmﬂq@'rafmqnnnﬂm st = fafe mﬁm% |g= P #
ﬂ#mzﬂa@hmﬂ#ﬂﬁﬁm 1Wqﬂmzﬁa§iﬂmﬁﬁmhﬁ;
mﬁﬁ#aﬁnﬁaﬂﬁ@h%@ﬁﬁmﬁﬁmqu#mm

o S I |
(i) State two important features of Einstein’s photoelectric equation.

(i1) Radiation of frequency 10'3 Hz is incident on tWO phﬂtuscnsiﬁve surfaces P and
Q. There is no photoemission from surface P. Photoemission OCCUTS from
surface Q but photoelectrons have zero kinetic energy. Explain these

sheervations and find the value of work function for surface Q.

15. (i) aﬁ'&m’nzrrqavﬁmnq&mﬁw ﬁm#ﬁﬁmmmmm h
mmﬁmﬁﬁ#mﬁ%? 3

(ii) mﬂtqﬁaﬂ#?ﬁqﬁm.ﬁmﬁﬁcaﬂﬂﬁﬁuﬁﬂmﬂﬁmmm
wﬁﬂclmmmﬁmlﬁmﬂfﬁd&wwwwmﬁMl

—(~)

¥ =V, sin (1000 £ + )

(i) Find the value of the phase difference between the current and the voltage in the

series LCR circuit shown below. Which one leads in phase : current of yoltage 7

55/1/3 8



(i) Without making any other change, find the value of the additional capacitor C,,
to be connected in parallel with the capacitor C, in order to make the power
factor of the circuit unity.

l__dwwv__

P
\/
V =V, sin (1000 t + )

16. (i) T cewr R o B 3 R oy st B % e R i avpve feg
T ST T TT ¢ % (I ST et F | 3
(i) f o wEEE T E, o a0
(i) Obtain the expression for the torque T experienced by an electric dipole of

dipole moment E in a uniform electric field, E
(i) What will happen if the field were not uniform ?

17, wEvaE AE S weE @ Rl pn Wiy T ¥ swiikfe elv weafiie ame @ dey
% e ST | 2 TR § e atfremators aw ot wifew | 3

Explain briefly with the help of necessary diagrams, the forward and the reverse
biasing of a p-n junction diode. Also draw their characteristic curves in the two cases.

18. (i) foel wwag #m % oW ¥ wem AB W e wE v RO 30° w1 g
fererer ot & 1 B o s w6t et ofisfer wif | 3

A
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19.

20.

(i) WF® AB W BF W= ®iv WA wito frwss fo frde fn worer AC & argfm
et wer |

(i) A ray of light incident on face AB of an equilateral glass prism, shows minimum
deviation of 30°, Calculate the speed of light through the prism.

A

B C

(ii) Find the angle of incidence at face AB so that the emergent ray grazes along the
face AC.

ST HgeR F o fefan | 5 felt @ e s S o feed e s
IR Avg fare % wtge #i sevaEm w5 e ww b

Define the term ‘amplitude modulation’. Explain any two factors which justify the
need for modulating a low frequency base-band signal.

12 pF & ¥ weww gufer soft o & aifom & ofic w0 waiow & il @ 50 v % d=f
detom & | dEiee ® wiee go s e & o aft o SR st w o | et
o T & § Wt T o, o v wEeE F Rt ot i o o

Weds W0 | 92l | o et gry ot wme e

Two identical capacitors of 12 pF each are connected in series across a battery of
30 V. How much electrostatic energy is stored in the combination 7 If these were
connected in parallel across the same battery, how much energy will be stored in the

combination now ?

Also find the charge drawn from the battery in each case.

55/1/3 10



2L, (a)

(b)

(a)

(b)

P st ot B 3 8 U @ e wemm m ol s g % Rl wor o e w
ot B i fore s e | o P 5 (i) e v o ) SRR T

T O 7 3
Ty Twie e grasify o o i wor w9 oftor Sor rem ot

Write the expression for the force F acting on a particle of mass m and charge g

moving with velocity Vina magnetic field B. Under what conditions will it
move in (i} a circular path and (ii) a helical path 7
Show that the kinetic energy of the particle moving in magnetic field remains

constant,

22. sl wfemie R 1 Sefraieiet & arr e g @ & | oidferaidier % AR AB ® g ARV R
t | W o # s v oF o # o & | R ¥ Rt ot siee # forg s

SR BTG s T G gty 7 F wm § 3
2 Ve
A A A R B
R

A resistance of R draws current from a potentiometer. The potentiometer wire, AB,
has a total resistance of R, 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

potentiometer wire.
- Ve
A AAT‘. Relp
AANAY
R
55/1/3 11 [P.T.O.
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SECTION-D
23, st hem R % wv & ¥ 2 0 | o @ TR & O T At gEeRR 4 3 R
wat % = T wnfes & ot #1 T wwan W gy | T geE e e S
75 T e T weE & o vEet e g @t g J A ¥ | I v an | gen ® e

T oo T dAteerTE ST T ¥ 9T | WK UEER X S 48! We ! et IR § goT
aﬂrmmﬂrﬁﬁ#ﬁ%ﬁ%ﬁmﬁ |

(a) SO AT ITH AT T FERT T TC & o B fefE |
(b) ¥ HE GF ERT A §W A i A Y w1 7 4

Mrs. Rashmi Singh broke her reading glasses. When she went to the shopkeeper to
order new spects, he suggested that she should get spectacles with plastic lenses
instead of glass lenses. On getting the new spectacles, she found that the new ones
were thicker than the earlier ones. She asked this question to the shopkeeper but he
could not offer satisfactory explanation for this. At home, Mrs. Singh raised the same
question to her daughter Anuja who explained why plastic lenses were thicker.

(a) Write two gualities displayed each by Anuja and her mother.
(b) How do you explain this fact using lens maker’s formula ?

Uy -
SECTION -E

24. () e o A ol % araETe 9 % fow S SR BINT | 5 W &9 % e
%t Feafe FT | 5

(i) o P arprese § o fat @ ot fnt o Yawn, ofe o oft & et v B
i &0 | Waifve b | e H Frfelas § @ 9 o ot e ek

(a) euEm® &M
(b) T ET
(@) o um
(@) fouge e
T et e wia |
gt
55/1/3 12



(a)

(b)

(1)

(ii)

fovars ¥ o fran fafay | ey o e wifte e 9 P e wer =madm |

A4 oz vt B R Bt i e SR = . e S
e SRR ¢ ol emf E 3 R Qo7 2T A SR B & 1 ) R @ o
T (i) 2T ® IngE viR & fo =i we wifg |

Derive an expression for drift velocity of electrons in a conductor. Hence deduce
Ohm’s law. 1

A wire whose cross-sectional area is increasing linearly from its one end to the
other, is connected across a battery of V volts. Which of the following quantities

remain constant in the wire ?
(a) drift speed
(b) current density
(c) electric current
(d) electric field
Justify your answer,
OR

State the two Kirchhoff’s laws. Explain briefly how these rules are justified,

13 [P.T.0.



(ii) The current is drawn from a cell of emf E and internal resistance r connected to

(a)

(b)

(a)

(b)

(a)

the network of resistors each of resistance r as shown in the figure. Obtain the
expression for (i) the current draw from the cell and (ii) the power consumed in

the network.

g

C
AN

E.r

fedt AC Wi =1 Amifes s T | FreEt § Ui emf % ARl WW % RO
S S W |

3.0 x 10727 wftmmor % Pl oo e &1 F 20 W ST 200 om? STRERE
T et FEER gt F vk AR W F URE: 50 rad s B wiofg W 9§
wftre fia e & | v pveet © afvwes unt w1 9 gt S |

T

Tt gedt o @1 Amifen et Sifae | 5t prefet 5 W w S v gt
% et o feefraw sl mafires Steemst w1 s ww Fie |

T v T wn e argerdt ZiamteT #2200 v oT freer wfem i wwor et
¥ | ¥ Ziwwni @ st Foset | 3000 R E 1220 vV W Frla o oe w0 %
T Pt et o W = wem W FifvT |

Draw a labelled diagram of AC generator. Derive the expression for the

instantaneous value of the emf induced in the coil,
14



(b) A circular coil of cross-sectional area 200 n::;n:t and 20 turns is rotated about the
vertical diameter with angular speed of 50 rad s~ in a uniform magnetic field of
magnitude 3.0 x 1072T. Calculate the maximum value of the current in the coil.

OR

(a) Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary

to primary voltage in terms of number of turns and currents in the two coils.

(b) A power transmission line feeds input power at 2200 V to a step-down
transformer with its primary windings having 3000 turns. Find the number of
turns in the secondary to get the power output at 220 V.

26. (a) ongfET v SR awm gfae v % de s wif | e oentee st e
W e, yfe wer fe weTe v f o & | : 5

b

(b) Poeht URREE P, W, aﬁmrﬂﬁwﬁmmmuﬁtmﬁmmt | 5§
SIERIEE GRT YR W R TRY OeRies P, W, T Ow-a P, % Un.a %
ST 60° T 0T FAE &, 19w & | P, R w5 drwer we S |

aan

(@) 9 % i wmin & s 39 ot o Tl & s o e ted & o
Tzt %1 weToi o sEmEn Hig |

(b) 500 nm TR W TEECR wEWT 0.2 mm wE # e wee i @ afivenaen
Y FF fome 42 o0 we b ) 9e R e g shere wt sl died e
Fio |

wEe Tl % wRoT %= sfea & $or Hvig WEW ¥ €7 ° FEEi T o g
A 05 mm W T T F A7 & Rt v F v B @ e w amer

T |
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(a)

(b)

(a)

(®)

Distinguish between unpolarized light and linearly polarized light. How does
one get linearly polarised light with the help of a polaroid 7

A narrow beam of unpolarised light of intensity I, is incident on a polaroid P,.
The light transmitted by it is then inicident on a second polaroid P, with its pass
axis making angle of 60° relative to the pass axis of P,. Find the intensity of the

light transmitted by P,
OR

Explain two features to distinguish between the interference pattern in Young's

double slit experiment with the diffraction pattern obtained due to a single slit.

A monochromatic light of wavelength 500 nm is incident normally on a single
lit of width 0.2 mm to produce a diffraction pattern. Find the angular width of
the central maximum obtained on the Screen.

Estimate the number of fringes obtained in Young's double slit experiment with
fringe width 0.5 mm, which can be accommodated within the region of total
angular spread of the central maximum due to single slit.
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