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GIHT= 1457 :

(i) G 97 4G/ & | 59 F97-T7 F H7 26 97 & /

(ii) 39 J57-99 & 5 YT & : @Ue-3, @US-§, GUS-T, GUS-T 3N
U /

(iii) @S- H5 Y978 II9H H71 3H 5 | @S-F 45 978, 9% &
23FE | G@E-GHI2 J97E JIdF 3 HFHE | GUS-TH4 3P
HT Teh JoATETRT 597 8 3K @Ue-T 7 3 Jo7 8, JiF &5 3 8 |

(iv) Yo7-97 4 GHIT T B3 I9HcT 781 & | T4, & 37! arc? b J97
g, &7 371 arct T F97 7 3K g b1 arct diqal 3991 7 3aike
T JeT7 19637 737 § | 08 §941 § 377961 10 770 T § & @7 T
Y97 &1 HCTE |

(v) SIgl HTEITE &1, 3T [HEIRad Gilae [Hadiel & Tl &1 39T
c=23x 10% m/s
h=6.63 x 1034 Js
e=16x10"19C
Lo =4mx 10~/ T mA-1

gg(=81854 % 10-12 C2 N-1 m2

=9 x 10 N m2 C=2
47'[80

m,=9.1 x 1031 kg

Y B geIqE = 1.675 x 1027 kg
il ol g8 = 1.673 x 1027 kg
ARG §&A1 = 6.023 x 1023 Yid UM Hied
Slegs™ =ameh = 1.38 x 1023 JK-1
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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 =23 x 108 m/s
h=6.63 x 1034 Js
e=1.6x10-19C

tg = 410~ T mA-1

gy = 8.854 x 10-12 C2 N-1 m2

=0 x 109 N m2 C2
47'[80

m, =9.1 x 1031 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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Qqug — A
SECTION - A
. | — Jfderd shl TRYTST TRy | 39! TH.3TE.(S.L) s =1 & 71

Define the term ‘capacitive reactance’. Write 1ts S.1. unit.

2. IS SAaLH Tondll ThEHTH Traehid &F § TSd S5 {9&iftd &l gidr | U
4 graehi & ol fesm e 7 2 1

An electron does not sutfer any detlection when passing through a
region of uniform magnetic field. What 1s the direction of the

magnetic field ?

3. Tordll Usanifaea dwa o1 T1eam 3Ty (T) a1 3Heh &deh (L) & &g
gy TOIRgU | 1

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

clement and 1ts decay constant (A).

4. TohEl Tl o (e[ -dT8s ot (3.TH.T%. ) qUT 3Geh! ZHAA dlcedl H A=
feTfe | 1

What 1s the difference between terminal voltage and emf of a cell ?

5. JAMfdd-Taiehon 1 disgdl § Jig BH W bl fogd arl foh8 TR
THTITd Bidl & 7 1

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

6. Tortlt =iw & uerd o WeEdae K 8 | 39 89%d Tsh a1 <Ie
G 1 oI 3 dher % R 2, Feg T Werd G #, W <4 i
o &= &1 92U (W) B | 919 39 &I ! G i @i o o9 § @
&1 SATE d1 3eh! GTHAT h1 SSTeh UTH ShiToTT | 2

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

plates of a parallel plate capacitor but has thickness %, where d 1s

the separation between the plates. Find the expression for the

capacitance when the slab 1s inserted between the plates of
capacitor.

7. GAR AGEAT S HeW T (i) UMW, (ii) ZTaSLER o iy foilgy | 2

Write the function of (1) Transmtter and (11) Transducer in the
context of communication system.

8. (a) TralIe (TTd IS ) e J 91 a1 & ?
(b) < (NAND) ¢ o ToTT GcqHH 9reil fTeiRgy | 2
GO
AT AT UG 37T H 371 (We) hITu |

(a) What are universal gates ?
(b) Write the truth table for a NAND gate.
OR
Distinguish between ‘intrinsic’ and ‘extrinsic’ semi-conductors.
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9. forelt graehia ugrel it grh YgT 1.6 x 105 8 | Ug=N hifse foh
I Toh8 ThT 1 UC1Y & ? $Heh Gl UM ohl IooTd hilT | 2

The susceptibility of a magnetic material is —1.6 x 10>, Identify
the type of the magnetic material and write 1ts two properties.

10. TIMZT foh FT3SISA GTHTY] el a1 ehl a1 H n2 oh FATER TEd &Il =,
ST&T n HeTT hl FITeH T & | )

Show that the radius of nth orbit in hydrogen atom varies as n2,

where n 1s the principle quantum number of the orbit.

gug — 4
SECTION - C

11. (a) Tl Tsisl &1 s g f(IRgU |
(b) HHIIREd b 3T [TRIT
(i) et fost ® ufaluert & = gaeH dfe & 91 afei g w0

fRITSTaT 8 2
(i) HIUIsiS o AT H Hdotd Toivg <hl TsisT o R o sff<l | 916 AT
3feres 3T = HIET SATAT 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 1s 1t generally preferred to obtain the balance point
near the middle of a bridge wire 1n meter bridge

experiment ?
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12. 37T 41T b g F91iEr Cq a1 C, bl Ugad AUishH H 3T T THTR
UTYeishd | SIST ST 8 | $9 G ol Teh—Teh oL 200 V hl sedl o f
T ST T 8 | IS 37 g FISHT § Hied ol sha: 0.04 J 9241 0.18
gl C, a1 C, ol I HTd hIToTT | 3

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

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

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

13. |&9 H Gcid gLRieh hl ShIANUITE! 3hl T hHINT |
G IS | fohdl gUezleh shi 3TH49 &9dT 20 2 | Iid 38 FHRISH |
GGk <hl TS 105 cm B Tl GHI <18l <hl WIshH Gl F1d shitsy | - 3

Explain. briefly the working of an astronomical telescope.
The magnifying power of a telescope 1n 1ts normal adjustment 1s
20. If the length of the telescope 1s 105 cm 1n this adjustment, find
the focal-lengths of the two lenses.

14. (a) {STUfaeT &F o HIH I 3ooig hiiaT |

(b) T fsTfaed eI 1 319 AR A 50 fc7 &8 | 39 URiUh
U b 7/8 W o fIeed § o4 9Tl IHY T Tieheid shilold | 3

(a) State the law of a radioactive decay.

(b) The halt life period of a radioactive substance 1s 50 days.
Calculate the time taken for 7/8" of its original mass to

disintegrate.
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15. TER YUl | F=0T o 17T T3<h i o10a TSl ol 3eei@ hitg | T8
<hITSTT Toh TSAT TN h I HSA YA G TTFsll Gl deh TR hd
fohT ST 3 7 3
Mention three different modes of propagation used 1n

communication system. Explain how long distance communication
1s achieved by 1onospheric retlection of radio waves.

16. (i) Toreh ore 1 ®pE g 0.25 m @ | $5eh! 1Tk fohaT BT 2
(i) <hId b ThEl IUITAA 19 o G Helehl ehi dshdl STV hAY: 20 cm
3R 25 cm & IWW@ZO cm 2 | hid h 3UId-Th ol
qiehet hitl | 3

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

(1) The radn of curvature of the faces of a double convex lens are
20 cm and 25 cm. Its focal length 1s 20 c¢cm. Calculate the
refractive index of the material of the lens.

17. To=Ia-<rsehia Taed o 39 9T i Tga-T Toad fHefetigd qures,
k,ﬂﬁﬁﬂﬁ?:
1) 103 m<A<10ITm@)10°m<A<10%m(i) 10" m<A<10/m
3 TaRId—TEeh I TUT b [T Tcdeh o1 Teh IUANT feTRIT | 3

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

A 1n the range :
1) 10 m<A<10!m(i) 10 m<A<10*m(i) 10" m<A <10/ m.

Write one important use of each of these waves.
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18. (a) Torega Toga 3ameut hi aiamyT el | o 918 3Tfeer 2 1 |iaen ?
(b) Terell Teye o TR&fT HdS W &Id Teh Toieg WX TgYdl o Torgd &7 <h
T, SsTeh R shifaT | 3

(a) Define electric dipole moment. Is 1t 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.

19. @9 gfatess, 2 Q, 5 Q 37X 10 Q 9¥d A § Teh [agd-d1es ad1, 6 V
3R U Tty 0.25 Qo T ° FATId & |
(1) o1 gRI USH 7Ts Toea 9w aen
(i) 3Feh! TS dledl o HH ol Tieher il | 3

Three resistors, 2 €2, 5 Q2 and 10 € are connected 1n parallel across

a cell of emf of 6 V and internal resistance 0.25 Q3. Calculate the
value of the

(1) current drawn from the cell and

(1) terminal potential difference of the cell.

20. Tordll 35 Uteh Lob T8 9 Uk TH. (a.c.) dieedl, V =V, sin ot &g

TS 2 | UNUY T faea o [ o foTu =ierep e Shifste 3R feifgu |
(i) 9NEY I YEhT A=, AR

(ii) STTIIH dlcedl o AU YdTiad ToEd GRT hi el | 3
SN
(a) ‘IAI-Wehed (mutual inductance) ol TILCHTIV ShiTSTT TAT SEHI
S.I. (TH.318) 9rieh faifay |

(b) Teh &I TIHATITRT b HUL AR TTUS hL Teh AR GRATIAhT S48 s
2 | 3T S GHE rTs <hl el gaTeft afiETferentat o 3= Uehcd
o ToTU SSTeh UTH <hifay |
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An a.c. voltage V = V sin ot 1s applied across a pure inductor L.

Obtain an expression for the current I 1n the circuit and hence write

the expression for the
(1) 1nductive reactance 1n the circuit and

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

voltage.
OR
(a) Define mutual inductance and write 1ts S.1. unit.

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

other.

21. ATHTE oh TehT- Tl GHIhLUT o G Jehrel fo=d o S iH Hgwqui
TN <hl SATEAT hl JTd! &, 39k A9 TRy |

TeREl T8 OT 3ATYTdd Jeblsl hl qUICE H A H A, T Tiddd BH ¥

TehT9l TaEld SotereHl hl JTTeeha Tid Il gl A1 &1 JTdl @ | dl 91 I8

BB b (o4, ST d~ shiT | 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

A to Ar. Find the expression of work function for the metal

surface.
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22. fordft dieitize @ TSRA % uvET AYfd TR, W Yfad e S 8@l
1 R 7 A W gferd T bl g Weiiss ¥ ¢ 37 39 UIeRiES i
27 S0 B FHTE o Tefdfa Hifsre foh & a1 wepmer shi rferenan 3t @1 oR
[AdH TIsIdT @l ST Hehdll @ | 3

How does an unpolarized light get linearly polarized when passed

through a polaroid ? Show that when linearly polarized light 1s

viewed through a second polaroid which 1s rotated through 27, two

maxima and two minima can be seen.

disg — ¢
SECTION - D

23. I foEmerd |9 3ATd 99 fo=nfd= o Teh T4 4 T ° Ueh faeld de-
LI 9T Ush S o1 <@ 198 9 Tor@n o1 “@ad HT 2200 V” | 9 g1
3= W] %l ST bl HHg T&T o1 afsh 3o =i # forgges g 61
dieedl et 220V Bl 8 | 378 37Tl T &t a9 3199 fvetss @ e |
fireqep 9 38 TEYUl U AT BT 38 I e hl TS |
TR 99T o 3T failRau |
(i) TH. (ac) Togd g skl fayaar &l &H HH & o f6d b >

YT Toha STaT 2 2 38 I ford frgTd Wb et 8 7

(i) T 39 Yith 1 ITAN 3= dicedl i SEl (dc) i dleedl &l A

& 1 TR ST Tehdl 8 2 T hifvu |
(iii) TR1&7eh AT Tramil gRT JERId Hodl o1 Iooi@ hitvy | 4
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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 i1t to be an 1important
question and therefore explained to the whole class.

Answer the following questions :

(1) What device 1s used to bring the high voltage ac down to low
voltage of a.c. and what 1s the principle of 1ts 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.

Qug —
SECTION — E

24. (a) n-p-n SIS T Gl g 8dl 8 ? 9&9 H T $HiT |

(b) THTIad | fehral QI BT ol AR UG ol TUM hHITWTT :
(i) | 9010 [guehil
(i) ST Jaeeh
(iii) ST SIS 5

1Yl

(a) e o1 TohEl 99| o p-n Y T B, p-&F 9 n-&F T [ [oGid
B 8 ?

(b) p-n TIY SHE H 3WICRE F¥E bl HHTRGd I =T 9T BIdT &
(1) Tferept forve o (ii) BT Td W ? SIRUT digd 9drsy |

(C) WhICISHIE hd T Hdl & ? TE hITT |
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(a) How 1s n-p-n transistor fabricated ? Briefly explain.

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

OR

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

(b) What 1s the effect of forward biasing on (1) barrier potential
(11) depletion layer in a p-n junction diode ? Explain giving
reason.

(c) How does a photodiode operate ? Explain.

25. sz w1 31:Y fagr foifaw | sqeht rgonefl %1 9ui i,
forrwa: wm il fop 39 A 1 ST, TSR U1 ol id & &
foTT g fopan ST 8 7

méaiE 1 s fo s ST i i e i
foh I8 SATARIA YT T ol T AT &1 Bidl | 39 T b I HgIYul
3T feiRay 3

AT

(a) Torefl geehia 8 B & v 3 & wiem FRelt 3 q g 31gvE feeg
ST 9Tt 96 oh [T STeh ToIRaT | 38 =ISeh bl SUANT LFehiT &1
o HTAeh hl THATT foT@H | shifT |

(b) Tl FHT=I v EY FTeTehl & SHHST: [, d2T [, TR 9r¢ yartad &l
@& | gFT aTerehl w1 d g 8 g T 7 | T8 | o Hifse fh
Teh FTeTeh gRI JFeehld &3 gaL TTeieh WX TohH TR B LT 3 |
3d: 3HY QI TToTeh] o SiE o dcl §c1 % [ Teh Ssieh ogcd~

hIToTT |
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State the underlying principle of a cyclotron. Describe 1ts working,
explaining 1n particular, how this machine 1s used to accelerate the
charged particles.

Obtain the expression for cyclotron frequency and show that it 1s
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 g
> —>

moving with velocity v 1n a magnetic field B. Use this
expression to define the unit of magnetic field.
(b) Two long straight parallel conductors carrying steady currents

[, 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.

26. (a) Tgd@s AFHIST o TTT B3 <hl LA o ITIN gRIT T hHifog
feh Torel Taett T3l I wehaufl Jehisl o oitaad 3T9idd gH & dg WX
foadd Ued e sar g ?

(b) TIMST Tob TUH e Toh~1 bl hIVNT TISTs hroid T9hsl ohl AISTS hl

3Tef BT B |

() T ifore o6 n 3 0 B G 9 E 0 = [+ 1 | X o e ofierg i
\ J
B S ? 5
S0
55(B) 14
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(a) Teh T 3Iqcd Y8 hl Ishal &SI R 8 T9&H Teh 3R hl HIEAH
YA n; GERI 3T o AT AYGd-1e ny ¥ Y2 &1 & | 39
I I8 s EHH n 3T9dTH HIEqH § Teh foeg ded O W & | 9%
?mpr@(u)ﬁ'{ﬂﬁﬁﬁ?ﬁ?@ (V)%Eﬁ?«[nl, nzﬁ?lTR%qﬁﬁ
Y YTH hiTWY |

(b) T UHT Ty U [IRgU Fe n, 37U o HEIH H HUC &A1
Ylcfers Teh el I8 o foTU STHTET %] T 1 Hidl g | Toeehl
&l 3T o HIEIH 1 HUSdIh n; & (N, > n;) | FHE TH HRL G
o ToTq =57k 9TH <hiTaT |

(a) Using Huygen’s construction of secondary wavelets, explain
how a diffraction pattern 1s obtained on a screen due to a
narrow slit on which a monochromatic beam of light 1s
incident normally.

(b) Show that the angular width of the first diffraction fringe 1s
half that of the central fringe.

(c) Explain why the maxima at O = {n + 5 ;”become weaker and
\ J

weaker with increasing n.

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

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.

(b) Write the similar relation when the 1mage formed above acts
as a virtual object for a concave spherical surface separating
the medium n, from ny (n, > ny). Hence obtain the expression

for the lens maker formula.
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