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e - Please check that this question paper contains 16 printed pages.

e 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.

e 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 a.m. From 10.15 a.m. 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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SECTION A

1. fepd B § o, p%@ﬁ%@f%%&ﬁﬁ@ﬁq{aﬁaﬁzﬁ
(aaaﬂzgf)cé;mmfﬁgql

Write the expression for the torque 1 acting on a dipole of d1pole
iy -
~ moment p placed in an electric field k.

2. :m%wa%aﬁamﬁgﬁﬁw%wﬁaﬁaﬁaﬁ%m@m
(W@I@)WT

Plot a graph showing the variation of resistivity of a conductor with
temperature. 4

3. ﬁ%ﬁswa?ﬁam (wdf.) afwy 1 9fte O 0-5 7 |saq&qw.ﬁaﬁ?rzmam
o R FeRR R 2

The power factor of an a.c. circuit is 0-5. What is the phase difference
between voltage and current in this circuit ? ‘

s T o (LOS) HOT H v A B Serd e Y A S
T BT ATEh T 7

Is it necessary for a transmitting antenna to be at the same height as
that of the receiving antenna for LOS communication ?

5. @wam@m%m{ﬁ%mﬁ@éﬁmww%?

Why does the Sun look reddish at sunset or sunrise ?
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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=3x10%mss
h=663x1034Js
e=16x10"1C
u,=4nx 107 TmA™

g, = 8854 x 1072 C? N m™2
1

4re
0

=9x10°Nm?C?

m, = 91X 10’31 kg

Mass of neutron = 1-675 x 102 kg

Mass of proton = 1-673 X 102" kg

Avogadro’s number = 6-023 x 1022 per gram moie

Boltzmann constant = 1-38 X 10723 gk

P.T.O.
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SECTION B

6. TR 10,2079 3 QY & T Ihkias g ¢ g | T 39 fhg TR
éﬁﬁacﬁﬁ%sqwgﬂuﬁﬁaﬁ)%—Qiﬁ'dm(ii)-lgl-Qé? . 2

Given the resistances of 1 Q, 2 O and 13 Q. How will you combine them to .

get an equivalent resistance of (i) }é—l— Q and (i) 151 Q?

7.  TEGISH WAV H YU I TR § UG H FU Th S I T
S 3-4 eV R | 39 SO ¥ Tag ¢ el aUIed %1 HF | HIRme | 2

The kinetic energy of the electron orbiting in the first excited state of

hydrogen atom is 3-4 eV. Determine the de Broglie wavelength associated

with it. ‘ @ |
8. (a) JfTm > p-gw H wiwrens w9 § MR | ‘ 2
(b) I TEE = b SeTers w9 @ e (Rdwe) Hfe Wi A
82 | |
(a)  Write the B-decay of tritium in symbolic 'form.
Why is it experimentally found difficult to detect neutrinos in this

(b)

process ?

9. el anvw i freh el st % R v - 1 arfirefins gutan T 2 | v,
TS HT TR T AT S () 1= 15mA M () V=—10V. 2
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10.

The V — I characteristic of a silicon diode is as shown in the figure.

Calculate the resistance of the diode at i) I = 15 mA and (ii) V=-10V.,
I(mA) :

10V .
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- How does the refractive index of a transparent medium depend on the

wavelength of incident light used ?

Velocity of light in glass is 2 x 108 m/s and in air is 3 x 108 m/s. If the ray
of light passes from glass to air, calculate the value of critical angle.

OR

An equiconvex lens of focal length ‘” is cut into two identical plane convex
lenses. How will the power of each part be related to the focal length of
the original lens ?

A double convex lens of + 5 D is made of glass of refractive index 1-55
with both faces of equal radii of curvature. Find the value of its radius of
curvature.
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SECTION C

11. f%‘eﬁaﬁABCD?ﬁ@am %:mwsﬁﬁ(ﬁ)wmwm
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Four charges +q, - q, + q and - q are to be arranged respectively at the
four corners of a square ABCD of side ‘a

(a)  Find the work required to put together this arrangement.
(b) A charge q, is brought to the centre of the square, the four charges

being held fixed. How much extra work is needed to do this ?

OR

Three point charges + q each are kept at the vertices of an equilateral |
trlangle of side . Determme the magnitude and sign of the charge
to be kept at its centroid so that the charges at the vertices remain in

equilibrium.

55/2/1/F 7 - P.T.O.
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An electron moving horizontally with a velocity of 4 x 10 m/s
enters a region of uniform magnetic field of 10-° T acting vertically
upward as shown in the figure. Draw its trajectory and find out the
time it takes to come out of the region of magnetic field.
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A straight wire of mass 200 g and length 1'5 m carries a current of ‘
2 A. Tt is suspended in mid air by a uniform magnetic field B. What
is the magnitude of the magnetic field ?




43. ul,awm%%@mmﬁwmmgq@wm ﬁﬁsﬁ'srrraa
I8 W ARG H ST MY AR, M e 3 iR 55t 7oe o 4 2 |
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A plane wavefront propagating in a medium of refractwe index ‘p,’ is
incident on a plane surface making the angle of incidence 4’ as shown in
the figure. It enters into a medium of refractive index Hy (ug > py). Use
Huygens’ construction of secondary wavelets to trace the propagatlon of
the refracted Wavefront Hence verify Snell’s law of refraction.

.

14. T AR ol hit B 10 em B, 300 IR % 500 W § K 35 vy
200 Q ? lwmﬁwwr@w%ﬁsmwwgaﬁ%m
&85 % QS Ueh % T 8 | 3H Fool! B THH HEATER I F URG: 025 s
§ 180° YA I B | 39 Sheeht § IR frga-ares 9w (S.w9.w.) qun Rrem

9T S TH T IR | (g%ﬁ%gtaaﬁa%a% &S Tes &1 UH 39 T
W 30x10°TR) 3
A circular coil of radius 10 cm, 500 turns and resistance 200 Q is placed
with its plane perpendicular to the horizontal component of the Earth’s
magnetic field. It is rotated about its vertical diameter through 180° in

0-25 s. Estimate the magnitudes of the emf and current induced in the
coil. (Horizontal component of the Earth’s magnetic field at the place is

3-0 x 10-5 T)

55/2/1/F 9 - P.T..




15 ‘ﬁgaﬁ%ag%mﬁngmmamw%ﬁﬁﬁaﬁwwaﬁﬁeﬁw}
| mmﬁmléwg@mm%mmﬁﬁ%%?
(f@m ™1 3, R=1-1x 107 m1)

'Usmg Rydberg formula, calculate the longest Wavelengths belonging to
Lyman and Balmer series. In which region of hydrogen spectrum do these
transitions lie ? v

[Given R =11 x 107 m™]

16. 3 Wad THavl E @ wRRe (wm)‘wﬁwwﬁzﬁaﬁmqﬁﬁ
Tehal ?
wﬁwwﬁﬁmwﬁ%mwaﬁmwﬁmﬁ ﬁv‘aaﬁ%ﬁgré%s
T =rores wea i |

Why cannot two independent monochromatic sources produce sustained

interference pattern ?

Deduce, with the help of Young’s arrangement to produce interference

pattern, an expression for the fringe width.

17. ﬁwﬁfﬁaamé;m%rﬁaq

(@ Seter = oRafve Hifvm qon s (m)%wﬁmémﬁa
1 G T 0 FHIRT |

b) fefea (s7bm) AU AN (IgEY) T (a'évaﬁ) Ed Eﬁa IR (92)
| fafge
© amwaw‘m(ﬁﬁa)%uwﬁwmﬁzﬁﬁm

Answer the following questions :

(@)  Define ‘bandwidth’ and describe briefly its importance in

communicating signals. ;
(b)  Distinguish between digital and analogue signals.

(¢)  Write the functions of transducer and repeater.

55/2/1/F 10
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19.

20.

p-n ERI % I T B9 99 gl Hsh#i ! g8y o Tt | s e
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Write briefly the important processes that occur during the formation of ’
p—n junction. With the help of necessary dlagrams explain the term
‘barrier potential’. ,

et THFREIS TaE (T8) W THal R @ wh R gor e g

2 | 39 W 3mumia Frefefaa g9t o1 wror wiga s fafew

() = Ef suhi Temadet e ot gum B S 2

(b) 1 SewfSid SAFLHl hl TSl St i el i e wofnl
Hl 7 ?

© i SeRTSI-SAISCI1 ohl WA foh ShTehl TR AWt et 7 2 -

A beam of monochromatic radiation is incident on a photosensitive
surface. Answer the following questions giving reasons :

(a) Do the emitted photoelectrons have the same kinetic energy ?

(b)  Does the kinetic energy of the emitted electrons depend on the
intensity of incident radiation ?

(¢)  On what factors does the number of emitted photoelectrons
depend ?

(a) ‘THpd TiEd (1.C.) w*@m% ? (1)%&%3211 (ii) T (: freer)
T qRelt (1.C.) % s et (We) fafew |

(b) Wmmma%mgwﬁz(m)ﬁwwwmm
T IO §418T |

g (X[ >—v

(2)  What is an ‘integrated cu'cmt I1c.y ? Dlstmgulsh between A
(1) linear I.C. and (ii) digital I.C.

(b)  Identify the equivalent gate for the following circuit and write its
truth table.

55/211/F R | PT.O.
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Why does a galvanometer when connected in series with a capacitor show

a momentary deflection; when it is being charged or discharged ?

How does this observation lead to modifying the Ampere’s circuital law ?

Hence write the generalized expression of Ampere’s law.

25, wie e R % R, T swen §, P % Rre sHom e A
g ¢ % R, (a) forwel ar (b) IEA TR TR (c) 35H Hferd ol |

.

A { ANNAA F

, vV C

B | |} E

C | ANW—ID
2V 2R

In the given circuit in the steady state, obtain the expressions for (a) the

potential drop (b) the charge and@(c) the energy stored in the capacitor, C.

vV : R

A | AMAAA F
vV C

B 1 -1 E

C | ANMMWA—]D
N 2R
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(a) ﬂﬁﬂT‘s‘aﬁHHaHﬁwwﬁfm’?@wmm?

M) mﬁaﬂﬁaﬁﬁﬁgﬁwﬁ%waﬁww%%ﬂw
3T O MY 2

(© a2 W F e fagd swRr i 20 et e A A T W A B
fea wTe, @ et Rrga St =9d @ =@ (&9) ® e ?

Sushil is in the habit of charging his mobile and then leaving the charger
connected through the mains with the switch on. When his sister Asha
pointed it out to him, he replied there was no harm as the mobile had
been disconnected. Asha then explained to him and convinced him, how
the energy was still being wasted as the charger was continuously

consuming energy.

Answer the following questions :
(a)  What values did Asha display in convincing her brothér ?

(b)  What measures, in your view, should be adopted to minimize the

wastage of electric energy in your households ?

(¢) Imagine an electric appliance of 2 W, left connected to the mains
~ for 20 hours. Estimate the amount of electrical energy wasted.

55/2/1/F 13 o | P.T..
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25. (a) 'waﬁ%wvﬁﬁaﬁﬁw‘rﬁ%aﬂtwww SIS 8 | T8 T a1y
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(a) n aTrasi, g, 9o qs, o Op ¥ feeh T H, ¥ SIERIED fefa-ated,

%w.%@ﬁ@?’mﬁzﬁq&-m B %W@mwm,
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(b) %&ﬁ%’gﬁfﬁ%ﬁm%ﬂa et 2aq (22 T I 4 q % = g
?) \@W@ﬁﬁwwqwﬁx@mﬁ%mmm
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(a) A small conducting sg;here of radius 4 carrying 2 charge +9 1s.
surrounded by 2 large concentric conducting shell of radius R on
which a charge * Q is placed. Using Gauss’s law, derive the
expressions for the electric field at a point X

@) between the sphere and the shell (r<x< R),
@G outside the spherical shell.

(b)  Show that if we connect the smaller and the outer sphere by a
wire, the charge g on the former Willalways flow to the latter,
independent of how large the charge Q is.

OR ,

(a) Consider a system of n charges di, 92, -~ q, with position vectors
S — . o :
Ty, Tg» T30 o r, relative to some origin «0’. Deduce the expression

=y
Ty

_._) B .
for the net electric field E at a point P with position vector
due to this system of charges. A

(py Find the resultant electric field due to an electric dipole of dipble
moment, 2aq, (2a being the separation between the charges £ @) at
 apoint distant X’ on its equator. :

26. Wm@sﬁmﬁ?ﬁqma@mqﬁmmmﬁ%mﬁm
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(c) Wﬁ faie shtar § St geresl smae S R ) s e R }'{ﬁ%
- B (qh) Tfga AR |

Draw a ray diagram showing the image formation of a distant object by a
refracting telescope. Define its magnifying power and write the two
important factors considered to increase the magnifying power.

Describe briefly the two main limitations and explain how far these can
be minimized in a reflecting telescope.

OR

(a)  Draw a ray diagram showing image formation in a compound
microscope. Define the term ‘limit of resolution’ and name the
factors on which it depends. How is it related to resolvmg power of
a microscope ?

(b)  Suggest two ways by which the resolving power of a microscope
‘ can be increased.

(c)  “A telescope resolves whereas a microscope magnifies.” J uStify this
statement.
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