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

(i1)  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=6.63 x 1034 Js
e=1.6x10"19C

o =4mx 107 T mA-1
g0 = 8.854 x 10-12 C2 N-1 m™2

1
—=9x%x 109 Nm2 C=2
47'[80

m,=9.1 x 103 kg
Mass of neutron = 1.675 x 1027 kg
Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 1023 JK-1
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SECTION - A

geTiE — gfea 6t giemn faRge | g9t w8316, (S.L) aee i g 71

Define the term ‘capacitive reactance’. Write its S.I. unit.

I3 ST TS ThEHT Taeh i & © Toid a9 faeifua 7 gar | t@
o greehi & i feam s g ¢ 1

An electron does not suffer any deflection when passing through a
region of uniform magnetic field. What is the direction of the
magnetic field ?

fereft eaufaea aw &t m1em 31 (T) U1 39 & (L) o &i°
Traey faRau | 1

State the relation between the mean life (T) of a radioactive

element and its decay constant ().

forelt Tt o foRpd-aTesh 91 (3.UH.UH. ) a1 39! e dicedl B 3T
ot | 1

What is the difference between terminal voltage and emf of a cell ?

Jafaa-fofeRton s diedr § ghg 8H W YRl Tog[d 910 fhE TR
TTlerel Bl & 7 1

How 1is the photoelectric current affected on increasing the
intensity of incident radiation ?
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SECTION -B

6. Torel wia o Uqred 1 Wagas K g | 36l &% Th FHR ©ie
TG ! &Il o &A%l o SIS §, fohrg 36oh! AICTE %%, &l ‘d’ wrel

o 1< 1 GUhA () & | 99 38 WIS I GUTE ol wiel o ot § W@
ez StTu a1 SEEhT enfiar st =istes I Shifau | 2

A slab of material of dielectric constant K has the same area as the

plates of a parallel plate capacitor but has thickness Q, where d is

the separation between the plates. Find the expression for the
capacitance when the slab is inserted between the plates of
capacitor.

7. HOR FFEAT % "y H (1) Ui, (ii) ZiaegE & il fotfau | 2

Write the function of (i) Transmitter and (i1) Transducer in the
context of communication system.

8. (a) TR (WTd FASIH) T T T aTcqd & 2
(b) T (NAND) 712 & Tt T areft fafau | 2
3ra
AT AT IUTHEE =TT § 3= (He) Hifu |

(a) What are universal gates ?
(b) Write the truth table for a NAND gate.
OR
Distinguish between ‘intrinsic’ and ‘extrinsic’ semi-conductors.
55(B) 5 [P.T.O.



9. Tt grarchi el it grehia wafd —1.6 x 105 2 | gg=H hifsre 7
% TohE TR 1 TaTY & ? $Heh QI 011 1 oo hITT | 2

The susceptibility of a magnetic material is —1.6 x 103, Identify
the type of the magnetic material and write its two properties.

10. guITsT foh BTSN YA i hedl hi Fr=1 & n2 % ITTER giEdy gl &,
&1 n haTT hl ol TEIT 2 | 2

Show that the radius of nth orbit in hydrogen atom varies as n2,
where n is the principle quantum number of the orbit.

Tie — 9
SECTION -C

11. (a) X st o1 o fagra fefaw |
(b) Fr=ferRaa o s fafau -
() e foe & ufqQierspt & o= Gem qid 6 @t afgat g =

ER ISR
(i) *reX fsrst o S 4 wqe formg ot forst o AR 6 sfT= H 916 e
AR =BT AT AT ST 8 2 3

(a) Write the working principle of a meter bridge
(b) Answer the following :
(1) Why are the connections between resistors in a meter
bridge made of thick copper strips ?
(1)) Why is it generally preferred to obtain the balance point
near the middle of a bridge wire in meter bridge
experiment ?
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12. A 4TaT @ & G9TiE C; a€1 C, ol Tget Aiish H 3R e auT=i
qTelshA H SISl 1Al & | 39 SIS ohl Tsh—Tsh T 200 V <hl ded & U
T ST 1T ] | A $9 < TASHI § Fiad Sl e 0.04 T 761 0.18 J
B Al C; AT C, I HH 1A hIWT | 3

Two capacitors of unknown capacitance C; and C, are connected

first in series and then in parallel across a battery of 200 V. If the
energy stored in the two combinations 1s 0.04 J and 0.18 J

respectively, determine the values of C; and C,.

13. H&9 H GO GLGRIeh ohl SRS hi TTE HIT |
T FASH 4 fRET guaries i STae &wdr 20 & | IS 36 GHIESHE §
LRI ol TS 105 cm Bl a1 G1 <idl sh1 WishE g @ i | 3

Explain briefly the working of an astronomical telescope.
The magnifying power of a telescope in its normal adjustment is
20. If the length of the telescope is 105 cm in this adjustment, find
the focal lengths of the two lenses.

14. (a) UsaAufaea &= o M 1 Ieor@ i |

(b) U eaufaes ugred 1 318 3 et 50 fe7 2 | 36k URReR
T o 7/8 YT o forered °§ o4 9Tt 99T o1 Uehai shitaw | 3

(a) State the law of a radioactive decay.

(b) The half life period of a radioactive substance is 50 days.
Calculate the time taken for 7/8™ of its original mass to
disintegrate.

55(B) 7 [P.T.O.



15. TR JurTelt # "=t o oI Sk o= fafma fafr 1 Seora hifse | T
SHNT fop AT T o A HSeld Tedd grRy il gt deh T=R <l
frr STt ® 7 3

Mention three different modes of propagation used in

communication system. Explain how long distance communication
is achieved by ionospheric reflection of radio waves.

16. (i) foret oid i Wi gl 0.25 m B | 30kl wIfw fopaft 2nft 2

(i) i o Toret IUTTAA F o I Tetehi ohl aghdl AT shHT: 20 cm
3R 25 cm @ | 39! WihE g 20 cm 8 | Hid % FIeHIH I
afehe IR | 3

(1) What is the power of the lens whose focal length is 0.25 m ?

(11) The radii of curvature of the faces of a double convex lens are
20 cm and 25 cm. Its focal length is 20 cm. Calculate the
refractive index of the material of the lens.

17. Torpa-grashi e o 39 WM ! ygan-e fed frfeifaa qumes,
A, TR B

(1) 103 m<A <10~ m (i) 106 m <A < 104 m (iii) 109 m <A < 107 m.
3 Torga-greh i ATl oh ToTT Jeieh 31 Teh SUIANT fTRaT | 3

Identify the parts of the e.m. spectrum which have the wavelengths

A in the range :
() 103 m<A<10Tm(i) 10 m<A <104 m(ii) 10 m<A <107 m.

Write one important use of each of these waves.

55(B) 8



18.

19.

20.

(a) forega foga et 6 ufeamn ferfaw | == g srfew g an afew 7
(b) Teret foya o el aaae w feda w fog W fgya < forqa &7
T =tes seae HifTT | 3

(a) Define electric dipole moment. Is it a scalar or a vector ?
(b) Derive the expression for the electric field due to a dipole at a
point on the equatorial plane of the dipole.

= gfeiess, 2 Q, 5 Q 3R 10 Q 4Tvd 5°° § Teh faga-aTesh e, 6 V
3 Iueauiia yfeier 0.25 Q & 8t & A & |

(i) ot gr usit g forega amy aen

(il) 3Th! et dicedr & I 1 ufeher i | 3

Three resistors, 2 Q, 5 Q and 10 Q are connected in parallel across

a cell of emf of 6 V and internal resistance 0.25 Q. Calculate the
value of the

(1) current drawn from the cell and

(11) terminal potential difference of the cell.

foreht 3¢ S L o f& W Uk W, (a.c.) dieedl, V =V, sin ot TG

T 7 | ufaer | ferega am 1 < fotu e wre <hifse 37k fefaw |

(i) ufta o1 IR gfiemd, 3R

(i) 3TIII dleedl o AU JaTfed foae[d 9T i el | 3

AT

(a) ‘FAF-Wehed' (mutual inductance) i TR HITC qem g9t
S.I. (TH.378) " Il |

(b) Tk oIl giATfeTehT o HW IR U L Teh 3T RETThT 918 T8
2 | 398 S U e <ht g wEneft afETfereRtatt o RN Sehed
o foTu =sTes e it |
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An a.c. voltage V =V, sin ot is applied across a pure inductor L.

Obtain an expression for the current I in the circuit and hence write

the expression for the
(1) inductive reactance in the circuit and

(i1) phase of the current flowing with respect to the applied

voltage.
OR
(a) Define mutual inductance and write its S.I. unit.

(b) Derive the expression for the mutual inductance of two long
coaxial solenoids of the same length wound one over the

other.

21. ATEHTEA o TehrT-To[d Tefientor & grT Yebre foregd o 54 o Agweryu
ARTOT bl ST <hl STl B, 3k A ferfig |

foreft gy W srmafoa weprer <t qmesd ® A | A, T ufEdd g9 |

TR Targld SorargHl <ht STreRam Tifd STt &1 AT B ST © | A 91 U8

FHRIHA o ot STt a1 HITTT | 3

Name the three important features in photoelectric effect which

can be explained by Einstein’s photoelectric equation.

The maximum kinetic energy of the photoelectrons gets doubled
when the wavelength of light incident on the surface changes from

A1 to A,. Find the expression of work function for the metal

surface.
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22. et UTeitizs © TeRA o UvaTq A Teh, W gfad Tehre e &l

23.

ST § 7 Afe W gfea weere 1 g diekise | 78 3T 39 Wieiise i
27 IV ¥ FHETY I YEfia shifSe foh g IR Tehr it Afehad 3R € 9R
LT e <@l ST Hehell B | 3

How does an unpolarized light get linearly polarized when passed
through a polaroid ? Show that when linearly polarized light is
viewed through a second polaroid which is rotated through 27, two

maxima and two minima can be seen.

Qg ¢
SECTION -D

3o oo™ 9 3 9wy Tt o T |ig + T H U g 96 -

TIH W T Siad o <@l ford W fer@n o “@aw HT 2200 V> | 9 gat

I dleedl <hl YA hl THS &1 UTC Sfaifeh Ik w1 H Torgld wwets o

dicedl shaet 220 V Bl & | 38 3Tt T &l ye 3o frerss @ g |

ToreTes = 38 HEaqUl I WA U 8 I heT i THSR |

foeTfeRa SreHi o6 3T feTfa |

(i) wH. (ac) TIEa gm0 hi favaar o1 %7 & & o fha IiHe o
ST TehaT ST 2 2 I8 Ik Tohdl g T i hict 8 7

(i) o1 39 Itk T ITAT I dieedl hI S (de) hT dieeal =l HA
A T Toha ST HehaT 2 2 WE HINT |

(iii) Toreren e foenfi=t g0 SEiRia Heui 1 oo it | 4
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24.

A group of students while coming from the school noticed a box

marked “Danger HT 2200 V> at a substation in the main street.

They did not understand the utility of such a high voltage, while

they argued, the supply was only 220 V. They asked their teacher

this question next day. The teacher thought it to be an important

question and therefore explained to the whole class.

Answer the following questions :

(1) What device is used to bring the high voltage ac down to low
voltage of a.c. and what is the principle of its working ?

(11) Is 1t possible to use this device for bringing down high dc
voltage to the low voltage ? Explain.

(111) Write the values displayed by the students and the teacher.

Qg —
SECTION - E

(a) n-p-n TSR T Hfe= Y BT 8 ? &9 § T8 HT |

(b) fFrferfiga o fongl < Iirart 1 wrier fargr w1 aofa hifsre -
(i) ot ot fewerd
(ii) IRt yads
(iii) SR SHIS 5

JAYAT

(a) W for1 fopell S=@ o p-n A H B, p-&F & n-a3 ° F=1 fomfa
FAE?

(b) p-n T sRE H 3mfefres w1 fefaRad w s yvE g 2
(i) Tferent Ty o (i) BT T W ? SR fgd FqTsy |

(c) WIRISRIE Hd 1 Hdl & ? TT HINT |
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25.

(a) How is n-p-n transistor fabricated ? Briefly explain.

(b) Describe the working principle of any two the following :
(1) A full wave rectifier
(i1) Transistor amplifier
(i11) Zener diode

OR

(@) In an unbiased p-n junction, why do holes from p-region
diffuse to n-region ?

(b) What is the effect of forward biasing on (i) barrier potential
(i1) depletion layer in a p-n junction diode ? Explain giving
reason.

(c) How does a photodiode operate ? Explain.

GISFAE bl 3142y firgra foRgu | saeht srmunedt &1 auH $Hifsw,

forerva: wae FifSe fob 30 wefia =61 ITAET, eS| ot 1 caid & &

foTq 8 fepan ST & 2
HTEFAIZ hl STaRT % foTu ot Feaat hifore 3k wefdfa Hifse

fop o8 ITTaIfSTa HUT T HA1 W T &I BT | 39 TAH b & Hgwqol

T feAfET | 5

JAYAT

(2) Foreft grechia & B v 7 & i Reelt 3 g g swe e
S ATt o o 7T =isteh faIfau | 30 =S 1 39T ehiy &
o AT o1 TR foTg 1§ Shif |

(b) T THIR o Y ITerehl | hA: 1, A1 I, TR g yerfea &
W2 | qFl aTereht @1 d gft 8 gues o 2 | wa o wam i fe
U FTeTeh GRI Jrehld &1 8L FToTeh OX fohel TohR T3 hLdl 3 |
31q: 3HY T ATeTohl o S o dTel I oh 1T Teh SsTeh cd]
sHifa |
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26.

State the underlying principle of a cyclotron. Describe its working,
explaining in particular, how this machine is used to accelerate the
charged particles.

Obtain the expression for cyclotron frequency and show that it is
independent of the energy of charged particles. Write two
important uses of this machine.

OR
(a) Write an expression for the force experienced by a charge q

%
moving with velocity v in a magnetic field B. Use this
expression to define the unit of magnetic field.
(b) Two long straight parallel conductors carrying steady currents

I; and I, are separated by a distance d. Explain in brief how

the magnetic field due to one conductor acts on the other.
Hence deduce the expression for the force acting between the

two conductors.

(a) fedtaes qifiemant & fore Brgi=g ) S=aT & Swa g wom Hifs
for fereft vaeht fort W wehravfi Yoty & o sTHfad 89 | 9 W
faad ded SR o R 7

(b) TITsE T wem foerd it <t sivfia =ie w T i Tt 6
ameft Bt 2 |

(c) TEHRNMUIFnh AN HIGEHH O = (n+lj%qiws%|§&ﬂm
ERIRSCR 5
JAYdT
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(a)

(b)

(a)

(b)

(c)

(b)

55(B)

T TMeld Iq I8 I Fshdl BT R & 568 & 3R 1 mrem
FIITH n; T ST % LT TSI 1, T 2 &l 8 | 36
3T I8 o | 1| TSI A | T fog @ O Wi 8 | 9%
1 g (u) 3R whkifers 1 g (v) % &= ny, n, 9T R % 9&1 |
EEY STH hIT |

T vH gy ot fafaw §§ n, JUEEES 6 WM H S0 S
wffersr weh 3taaet g8 % fofe st awq o1 e ear 2 | i
SEL 3T o HILAW 1 319G n; 8 (ny > n)) | $9E T HpL T’
% foTq =steh e shifT |

Using Huygen’s construction of secondary wavelets, explain
how a diffraction pattern is obtained on a screen due to a
narrow slit on which a monochromatic beam of light is
incident normally.

Show that the angular width of the first diffraction fringe is
half that of the central fringe.

Explain why the maxima at 0 = (n + %j%become weaker and

weaker with increasing n.

OR
A point object O 1s kept in a medium of refractive index ny in

front of a convex spherical surface of radius of curvature R
which separates the second medium of refractive index n,.

Derive the relationship between the object distance u and the
image distance v in terms of ny, n, and R.

Write the similar relation when the image formed above acts
as a virtual object for a concave spherical surface separating
the medium n, from n; (n, > n;). Hence obtain the expression

for the lens maker formula.
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