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.ral Instructions :

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

(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

\ ns three questions of five marks each.

four marks and Section E conta

(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. , o ' ‘ R

() You may use‘ the following values of physical constants wherever
necessary : ” ,

c=3x10%m/s

Biderei®a 0 | | g
’e=1-é><10"190'_ | | |

Mo = 41 % 10‘7 T m A;1

€ = 8-854 X 10_1,2 (023 \ e m’2

1
4mey

=9x10°Nm?C?

Mass of electron '(m;) =9-1x% 10‘31 kg
Mass of neutron = 1-675 X 10?7 kg : | S . ,
| Mass of proton = 1’-673 >< 102" kg |
Avogadrb’s number = 6-023 x 1023 ﬁef gram mole

Boltzmann constant = 1-38 X 10'4‘23 JK1
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SECTION A
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A proton and an electron traxfelling along parallel paths enter a iegion of

uniform magnetic field, acting perpendicular to their paths. Which of
them will move in a circular path with higher frequency ?

() S e, T (b) ¥ Wew-Fafpean § 3wivr 23 919 - b fafsmon
%amfafen | | |

Name the electromagneﬁc radiations used for (a) water purification, and

~ (b) eye surgery.

T SETLRET W S i e i | = A %
ﬁﬁm%mmaﬁwﬁaaﬁﬁv | S , -

 Draw graphs showing variation of photoelectric current with applied

voltage for two incident radiations of. equal frequency and different
intensities. Mark the graph for the radiation of higher intensity. '

wm%wmm@waﬁéwmm%ﬁ@wﬁan

3 B R lmawéa%?ﬁaﬁﬁémémmgﬁqﬁﬁsﬁq

ferp gnft 2

Four nuclei of an element undergo fusion to form a heavier nucleus, with

release of energy. Which of the two — the parent or the daughter
nucleus — would have higher binding energy per nucleon ?

agwwvr@mﬁmw (F=rr) <6t - e Wy B e & 2

Which mode of propagation is used by short wave broadcast services ? - )
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Two electric bulbs P and Q have their resistances in the ratio of 1: 2.
They are connected in series across a battery. Find the ratio of the power

~ dissipation in these bulbs.

st § zufy AR Stef ST SRy w1 R o 10V %1 3 380
Tt SRRY 31T 200 V REI-aTEF S (emf) i Fheht St % Rt @ ared #
TR § | Ty B 9 T I SN |

10V

38 Q

CPEI ‘
foeht B % RrLaTes T (emf) Frefor 3 R drfwEe s 3§ g
gy 3 Ter 1 TgE 9 350 em W R | T U o ST IO H 9 O H T
TRRY SR fRaT ST 8, f Wge foeg 300 cm TR TAFTARG B I 8 | 9
1 AT Tieie T T | |
A 10 V cell of negligible internal resistance is connected in parallel across
a battery of emf 200 V and internal resistance 38 Q as shown in the
figure. Find the value of current in the circuit.

10V

l I

38 Q

OR
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In a potentiometer arrangement for determining the emf of a cell, the

balance point of the cell in open circuit is 350 cm. When a resistance of
9 Q is used in the external circuit of the cell, the balance point shifts to
300 cm. Determine the internal resistance of the cell.

(a) ma@ﬁmmaﬁmﬁww% ? Toee Shiforu |
(b)  “FereIq-greehrr T T w57 weeht §7 59 B o9 T oy o 2

(@)  Why are infra-red waves often called heat waves ? Explain.

(b) Wha“i: do you understand by fhe statement, “Electromagnetic
~ waves transport momentum” ?

aﬁ412-5nmaﬁﬁsémmﬂ%%qmu@aﬁwam%aﬁm%,iﬁﬁqs\:ﬁ

HTq TehII-FR] Ieaoi exiwft 3fk ) 2 2
T BEBAT (V)
Na - 1:92
K 2:15
Ca 3:20
Mo 4-17
If light of wavelength 4125 nm is incident on each of the metals given
below, which ones will show photoelectric emission and why ?
Metal | Work Function (eV)
Na 192
K 2-15
Ca 3-20
Mo 4-17
15 'V Rret dieear i freht amash 701 1 3w e st R % S ¥ R
fopam mm 3 ) 60% HIgTH Yehish I HW & foru Argers Rmer 6 Rt
e 7 AR | | 2

A carrier wave of peak voltage 15 V is used to transmit a message signal.
Find the peak voltage of the modulating signal in order to have a
modulation index of 60%.
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SECTION C

11. W%WQ, q,QaﬁIqﬂﬁT‘a’%%maﬁ%ch!deuﬁ?{ﬂh

ITER @ 8 | |
Q_ q
q a Q
3a Shifve
() WQWW%WWT |
) 33 Fom i i st | 3
seret

(@) fog T g, —4q 3R 29 N 7 % wEerg B ABC % 3
IR U Y gER fEud ¥ | eew q W weia aiomd frg se %
qiHT % fog = wre Fife |

—4q ,
B C

b) 3ETM T I G T YUk B % T fope ST I ehlq?ﬁuul i)
a‘%ﬁm 3

- 55/1 7 SR P.T.O.




551

Four point charges Q, q, Q and q are placed at the corners of a square of
side ‘a’ as shown in the figure.

Q q

Find the
(a)  resultant electric force on a charge Q, and

(b)  potential energy of this system.

OR

(a)  Three point charges q, — 4q and 2q are placed at the vertices of an

- equilateral triangle ABC of side 7’ as shown in the figure. Obtain

the expression for the magnitude of the resultant electric force
écting on the charge q.

2q

H
oy
7.

(b)  Find out the amount of the work done to sepai'ate the charges at

infinite distance.
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() Topelt enfees am St ameRar we i femn AT | FEET ST AEH
feri |

) freft =rer § g soregdl B IfERTTET HT ST HTh T T
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(a)  Define the term ‘conductivity’ of a metallic wire. Write its SI unit.

(b)  Using the concept of free electrons in a conductor, derive the
expression for the conductivity -of a wire in terms of number
density and relaxation time. Hence obtain the relation between

* current density and the apphed electmc field E.

GJHmmmws@@gmeMT%%ﬁwﬂwm
& ¥ 60° W TRET 2 | TR HINT (a) TRk S GERHE IOl I
() TEEE 8 F Afrereed, (i) g &9 % i ®wiga w9 % R,
g 1 AW H R mn %, H?lT(b)W(u)ﬁan?mﬁTﬁ%l?ﬂH |
(arfirfer=mer) o reeh T S-S | 3

- Abar magnetyof m_agnetlc moment 6 J/T is aligned at 60° With a uniform
‘external magnetic field of 0-44 T. Calculate (a) the work done in turning

the magnet to align its magnetic moment (1) normal to the magnetic field,
(i) opposite to the magnetic field, and (b) the torque on the magnet in the
final 0r1entat10n in case (ii).

(a) 'Fﬁ%%@wmﬁwﬁfwmmé mnaﬁzuﬁfﬁm

i frea-Oeht a9 F IR H A 7 lwaﬁéﬁlwwﬁa@ﬁ%
& Ferm T grahr & % o s wa T |

'(b~) foreft graehr Terd <1 grehia TgRT 09853 R | TrEEh Tarel 1 SN

Wﬁqs%ﬁwﬁgmﬁamﬁwwﬁ%gﬁﬁ@ﬁm
gr-Oed § B TTer ST 1 STRRE HIfC | | 3

(a)  An iron ring of relative permeability p, has windings of insulated
copper wire of n turns per metre. When the current in the
windings is I, find the expression for the magnet1c field in the ring.

(b)  The susceptibility of a magnetic material is 0-9853. Identify the
type of magnetic material. Draw the modification of the field

pattern on keeping a piece of thls material i 1n a uniform magnetlc
field.

9 | o . PTO.




15. (a)

(b)

| (a)
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B g C

Show using a pfOper diagram how unpolarised light can be linearly

"polarised by reflection from a transparent glass surface.

. The figure shows a ray of light falling normally on the face AB of

an equllateral glass prism havmg refractive index ?’2-, placed in

water of refractlve 1ndex % Will this ray suffer total internal

reﬂectlon on str1k1ng the face AC ? Justify your answer.

10
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(b) Erfémvﬁméﬂwmﬁéﬁmwm%mmﬁﬁm%m
;Weﬁﬁsﬁ%ﬁmeﬁmmwv 3

(@ If one of two identical slits producin’g interference in Young’s
/ experiment is covered with glass, so that the light intensity

” passing through it is reduced to 50%, find the ratio of the
maximum and minimum intensity of the fringe in the interference

pattern.

(b)  What kind of fringesldo you expect to observe if white light is used

instead of monochromatic light ?

17 s 15 % i @ S T e R 9 wni Sve o Rergem
St Tmee i 3 S T R g9 1 uaE W T R | S Tk g AT
Fr 1 30 S % YO @ W @ §Y, & T A FTESF, 3ee Tidfers %
mﬁﬁwwm%léR@fgéﬁmﬁﬁ@ x % | g9 F TaE Bl &H
3P ST T ST T AR Gy TS Sl R | xaﬁiyésqaﬁaaésmaﬁma
3 forg =ioreh ST I | | 3

1 W W WA W W W W W U W W VG N N N
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A symmetric biconvex lens of radius of curvature R and made of glass of

refractive index 1-5, is placed on a layer of liquid placed on top of a plane
mirror as shown in the figure. An optical needle with its tip on the
principal axis of the lens is moved along the axis until its real, inverted
image coincides with the needle itself. The distance of the needle from the
lens is measured to be x. On removing the liquid layer and repeating the
experiment, the distance is found to be y. Obtain the expression for the

refractive index of the liquid in terms of x and y.
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(b) mﬁﬁmanmmﬁﬁé%’@mwﬁwﬁ%ﬁawﬁﬁa
| W%,Gﬁeﬁnﬂwwﬁﬁﬁw%m%l%aﬁaqﬁfw
3T AT |

(a)  State Bohr’s postulate to define stable orbits in hydrogen atom.
How does de Broglie’s hypothesis explain the stability of these
orbits ? , ‘ '

(b) A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n = 4 level. Estimate the frequency of the
photon.

12
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21.

22.

(a) a‘mmﬁuﬁnﬁemﬁ(BE/A)afnwma@rA%aﬁamw
ngmﬁﬁa%@@,ﬁmﬁmﬁw&mﬁﬁ
SRET it | | o

B e Wi orenfe (fsfEea smeEe) S Fid-amy 10 9§
3 | soh ThREET 3-125% % T H TR w2
(a) Explain the processes of nuclear fission and nuclear fusion by
~ using the plot of binding energy per nucleon (BE/A) versus the
mass.number A. .

(b) A radioactive isotope has a half-life of 10 years. How long will it '
' take for the activity to reduce to 3:125% ? :

@ = o A po SR SR wwE R e g e o A
giafia s = 8 | 5% 2T SUET R ST AT Tiae 1 AR
qfgy aTitE S o gEeht ety Y s i |

() NAND e 3 fu geamm gmeft St aiee st s |

(a) A student wants to use two p-n junction diodes to convert
alternating current into direct current. Draw the labelled circuit
diagram she would use and explain how it works.

(b) Give the truth table and circuit symbol for NAND gate.

CE sffera # Bl npn it B weh Fow ok Frin ol
W!%Wﬁﬁmaﬁﬁww,@ﬁ%ﬂqﬁﬁﬂ(m aen
(b)wmﬁqm(ﬁ)aﬁﬁ%ﬁ{awvﬁﬁmmﬁmmm%r '

Draw the typical input and output characteristics of an n-p-n transistor
in CE configuration. Show how these characteristics can be used to
determine (a) the input resistance (rj), and (b) current amplification

factor B).

(a) M@%W%Wﬁ%ﬂﬁﬂ?ﬁ%ﬁgwﬁm%?ﬁq
R ST | | |

(b) TTH T HE 9o e (safy o), HIE ATEh TT S hIE W
Aigherd 0T gAY | ( f

(@) Give three reasons why modulation of a message signal is
necessary for long distance transmission.

| ()  Show graphically an audio signal, a carrier wave and an amplitude

55/1

modulated wave.

13 | P.T.O.
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gy
SECTION D

(2) Wﬁmaﬁma&mﬁmmwvﬁaﬁhmzﬁ%mm

(b) WW%%W@WW%%QW@@WW

(@)  Name the device used to change the alternating voltage to a higher

(b) Explain with an example, how Power loss is reduced if the energy

'(c) Write two values each shown by the teachers and Geeta,

14
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(a)

(b)

®

(b)

'(C)

s g
: SECTIONE ‘

ﬁgawmﬁtrﬁmmaﬁq |wa‘wﬁ&fmﬁ1% eqwem%sr?
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(a)

(b)

(@

(b)

| (c)

55/1

Deﬁne electric flux. Is it a scalar or a vector quantity ?

A pomt charge q is at a distance of d/2 directly above the centre of

a square of side d, as shown in the figure. Use Gauss’ law to obtain

- the expression for the electrlc flux through the square.

If the point charge is now moved to a distance ‘d’ from the centre of

the square and the side of the square is doubled explaln how the

A electnc flux will be affected

OR
Use Gauss law to derive the expression for the electrlc ﬁeld ( E )

due to a straight uniformly charged infinite line of charge den31ty
A C/m.

Draw a graph to show the Varlatlon of E Wlth perpendlcular

distance r from the line of charge

Find the vvork done in brmgmg a charge q from perpendlcular

distance rytor, (r2 >19).

16




6. (a)

®

- Toreht gt gw (ac) Grﬁﬁim%@ﬂﬁ?f@q 3t THIRRG 3TRE $
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qf@%ﬂsﬁ’rf%m | geeht 3 TR & ??ff%tvrmwlo-‘l’rsﬁt:r%

=TT 30° B !
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(a)

(b)

(0

(d)

(a)

(b)

551

'g%xﬁqgaﬁqﬁw@aﬁm%%qm%m |

X ¥ R wemadt 9T (ac) % T <5 T T % T deedl A U H

oo B =i % e ume Eife

YeTadt T (ac)aﬁaﬂqf%%magﬁﬁx%qﬁmaﬁmwﬁw
RS -G U] fereror s s |
IRE X mubmaﬁ@@"r%lQI |

State the principle of an ac generator and explam its Workmg with

the help of a labelled diagram. Obtain the expression for the emf A
induced in a coil having N turns each of cross-sectional area _é,

rotating with a constant angular speed ‘@’ in a magnetic field B,

- directed perpendicular to the axis of rotation.

An aeroplane is flying horizontally from west to east with a
velocity of 900 km/hour. Calculate the potential difference
developed between the ends of its wings having a span of 20 m.
The horizontal component of the Earth’s magnetic field is
5x 104 T and the angle of dip is 30°. |

' OR '

17 e - PTO.
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- A device X is connected across an ac source of voltage V = V; sin ot. The

current through X is given as =1 sin (cot + lzt-) :

(a)

®
©

(d)
(a)

- (b)

(c)

(a)

NU

(c)

Identiﬁr the device X and write the expression for its reactanée

Draw graphs showing varlatlon of voltage and current with tlme
over one cycle of ac, for X, '

How does the reactance of the device X vary with frequency of the
ac ? Show this variation graphlcally

Dravv the phasor diagram for the device X,

%ﬁma&wm%ﬁﬁmmmﬁm mamﬁ‘erf\%iauﬁr%ta

mmﬁ%wmaﬁ@@ﬁﬁm

ﬁwwmﬁﬁqﬁrm’mﬁ%mmﬁﬁam

| W@hﬁwﬁwﬁ@h%awﬁaﬁmﬁﬁq :’

HYUAn

mﬁv&mm?r&lq |sﬁﬁmésﬁammmaﬁnmwaqsam |

jwmﬁq%ﬁmﬁmwmﬁ%mt |

Wﬁaﬁﬁaﬁqmﬁﬁmsﬁ%ﬁwﬁwmaﬁmﬁw |
%IWW%%WWWWWWW@W7 |

AW@TEﬁﬁEI

mmﬁ@a@aﬁmgm%wﬁaﬁs‘ﬁ(ﬁg)mw
@ & S R, a}mmm%%amaﬁémﬁ?ﬁ@ﬁm‘aﬁ?ﬁ% l
e it ﬁméﬁﬁ%l |
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(@

(b)

(o

(a),

(b)

(c)

Draw a ray diagram to show image formation when the concave
mirror produces a real, inverted and magnified image of the object.

| Obtain the mirror formula and write the expression for the linear

magnification.

Explain two advantages of a reflecting telescope over a refracting
telescope.

. OR
Define a wavefront. Using Huygens’ principle, verify the laws of
reflection at a plane surface.

In a single slit diffraction experiment, the width of the slit is made '
double the original width. How does this affect the size and
intensity of the central diffraction band ? Explain.

‘When a tiny circular obstacle is placed in the path of light from a

distant source, a bright spot is seen at the centre of the obstacle.
Explain why. '
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