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15 minutes time has been allotted to read this question paper. The question paper will be;
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General Instructions :

(i)  All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to
18 carry two marks each, questions 19 to 27 carry three marks each and questions
28 to 30 carry five marks each.

(iii) 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 three questions of five
marks each. You have to attempt only ome of the choices in such questions.

(iv) Use of calculators is not permitted.
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(v) You may use the following values of physical constants wherever necessary :
¢ =3 x 108 ms~!
' h=6.626x 1015
=1.602 x 1071 C
Mo =47 x 107 T m A™!

1
—=9x 109 Nm? C2
41[80

Mass of electron m, =9.1 x 107! kg
Mass of neutron m_ = 1.675 x 10727 kg

Boltzmann’s constant k = 1.381 x 10723 J K-!
Avogadro’s number N, = 6.022 x 10% mol™!

Radius of earth = 6400 km

| e .
(i) Wy AFaEE |
(ii) FTTTA-YTH Fo130 Fo7 & | 997 1 T 8 T T Yo7 b 37 7 8, 797 9 § 18 d gedieh
geT 8t s FT &, F¥T 19 G 27 § 7~ g9+ AT 3 F & 79T 597 28 T 30 § gAF
g7 gie SFFE |

(iii) F¥9-UF 5 GHA W FI2 e 761 & | FEi, g1 37%! arct gab T 5, A7 3% aret 0
g7 7 3k uker siwl aret dt=t geEl 3 snias 79T HerF AT T & 1 98 5l ° sraat
e 7 w5 § @ e v AR el HET

(iv) @orpeiet & 39T 1 AT el & |

(v) T STavas 8 S Frefiad i Fadie & a7 39T # a8
c=3x 108 ms™!
h=6.626x10734Js
e=1.602x1019C
Po=4mx 107 Tm A™!

1
—— =9 x 109 Nm2 C2
41t€0

Tolag ® Held m, = 9.1 x 107! kg
I H Weld m, = 1.675 x 10727 kg
e faais k = 1.381 x 10722 J K
ETTET AN, = 6.022 x 1023 mol™!
gt i B1s41 = 6400 km
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In which orientation, a dipole placed in a uniform electric field is in (1) sta
(ii) unstable equ111br1um ?

HEaTe ?

Which part of electromagnetic spectrum has largest penetrating power ?

fere spreier e 3 for s i P v et i Al & 2

A plot of magnetic flux (¢) versus current (I) is shown i in the figure for two mduc
A and B. Which of the two has larger value of self inductance ?

A
b B
T |
T WA aﬂTB%ﬂwv}?ﬁaﬁam(@ mﬁwm(l)*ﬂ'\'ﬂwm(m)ﬁ**
fEm e |7 @ fras o w- iR A e Y !

v

Figure shows three point charges, + 2q, —q ‘and + 3q. Two charges + 2q and — q
enclosed within a surface ‘S’, What is the electnc flux due to this configurati
through the surface ‘S’ ?

S \

fed 7 for 4 it o, + 2q, — q 31K + 3q e T E 1 s+ 2q g s
# uitasg € | 3 sfufamary & wRo gs ¢S’ e vor feem & 2

——
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. A glass lens of refractive index 1.45 disappears when immersed in a liquid. What is
the value of refractive index of the liquid ?

TR 1.45 & P % oI HI 150 59 F TIN W ¢ 3G¥T & S & | T 5 ST I
T e & 2

il

What is the ratio of radii of the orbits corresponding to first excited state and ground
state in a hydrogen atom ? ,

FTESIor % T H, WO I ST SR A St i He FaA i et 7 @
S T e ?

1. A wire of resistance SR is bent in the form of a circle. What is the effective
resistance between the ends of a diameter AB ?

A B

8R SRR % T AR H JAHER WS 7w E | 76 =AW AB H & 6w & e et ufery
feperm g 2 ‘

8.  State the conditions for the phenomenon of total internal reflection to occur.

qut Fiaften TRad @i uREeT & ford v ffad |

9.  Explain the function of a repeater in a communication system.

forelt TeR saEe # Reftex (TRrede) & F 6 T Hid |

10. (i) Write two characteristics of a material used for making permanent magnets.
(i) Why is core of an electromagnet made of ferromagnetic materials ?
OR
Draw magnetic field lines when a (i) diamagnetic, (ii) paramagnetic substance is
placed in an external magnetic field. Which magnetic property distinguishes this
behaviour of the field lines due to the two substances ?

() ol g S % ford v T o < oreor ferfad |
(ii) T e 1 IS i TS URT I A efell & 7

Frgan

ferelt T T & o R (i) Mg (i) SR TETE o ford g 6
YaEr e | T 3 WO % URTet Y £ Tl W 98 TAaRR I [ T 0T H 3R %
FROTE ?
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11.

12.

13,
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Draw the circuit diagram of an illuminated photodiode in reverse bias. chﬁi
photodiode used to measure light intensity ? 14

T TE TeEi we-sre & o uRe smE s | S TrE 1S9 v
et A1 | forg veR BT € ? : L

An electric lamp having coil of negligible inductance connected in series with
capacitor and an AC source is glowing with certain brightness. How does th
brightness of the lamp change on reducing the (i) capacitance, and (ii) the frequency *
Justify your answer. '

WG L T i

o
relt Taf. (st o) 2 e 3iR T e & it et v e Fager e
TS il W THR < @ | Tod H Gl W 0 wHE 02w, 9 (i) aier | w9 w5t R
(ii) 3Tt i 7 I Tz s ? 70 S Fryfe e o e |

G

2)
] Y%

Source

Arrange the following electromagnetic radiations in ascénding order of tﬁeﬂr
frequencies : i

(i) Microwave
(i1)) Radio wave
(iii) X-rays

(iv) Gamma rays

Write two uses of any one of these. .

Frfirfian fere grarehta fafeoit =t 37t el g8 amaftn % aaR rafm i
(i) g

(i) earad

(iii) w-feor

(iv) T Tt

T § forelt w fafereor & 2 swam fafiad |
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The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If
focal length of the lens is 12 cm, find the refractive index of the material of the lens.

fiet Saet ofF % 3 Werl FI TeaT B 10 cm AR 15 om § 1 AR W AW F wewg gl
12 cm & A =T % e T SIS AT |

An electron is accelerated through a potential difference of 100 volts. What is the
de-Broglie wavelength associated with it ? To which part of the electromagnetic
spectrum does this value of wavelength correspond ?

T TR H 100 diee & fawarR ¥ @Ra e g | TEH Gag sl aeee foae
¥ 7 7 wied faepa e W & R M WA @ ?

A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV is
split into two fragments Y and Z of mass numbers 110 and 130. The binding energy
of nucleons in Y and Z is 8.5 MeV per nucleon. Calculate the energy Q released per
fission in MeV.

T GE 240 3R 7.6 MeV Uid fFTai= sush ot & T 9RI AT, SoAaH S
FA9T: 110 3% 130 F 9t Y 3Rk Z § fawfoa & s g 1Y 3R Z § s & §uh
F= 8.5 MeV Wit gfereia & | wia fager ST St Q & # &1 MeV H aReherT
HI |

(a) The bluish colour predominates in clear sky.

(b) Violet colour is seen at the bottom of the spectrum when white light is
dispersed by a prism.
State reasons to explain these observations.

(a) =5 H Aew F @ 3are ?

(b) Fereht firest gy vara werTer 3 AREIqoT § ST Wegd F S 7w A BT E |
T UeguT o Rt fefaa |

Plot a graph showing the variation of stopping potential with the frequency of
incident radiation for two different photosensitive materials having work functions
W, and W, (W, > W,). On what factors does the (i) slope and (ii) intercept of the

lines depend ?

3 STETT-E FE FAT W, AR W, (W, > W) F et Faet vt & ford, s fafeor
T gt 3 T, Freh e % afad= 1 e g T (eTTe) TR | W T () §
(i) WEUTE 3R (if) 3 Te (Fee) foF FRe W R #ad €2
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A parallel plate capacitor is charged by a battery. After sometime the battery i
disconnected and a dielectric slab with its thickness equal to the plate separatl
inserted between the plates. How will (i) the capacitance of the capac
(i) potential difference between the plates and (iii) the energy stored in the capa
be affected ?
Justify your answer in each case.

T GER I GUNE i 20 ¥ AR fFa ST | 39 e wweE S H e
3 aﬁ?!ﬁz}%ﬁaﬁmﬁ@%mmﬂmwwm () =t fe SR E |
(i) e #) enfeam, (ii) 3t et & de & Rrwarr, R (jii) Wi & died s W
T3 ?
T T H ST IR % U ° % (FRon) fefad |

Write the principle of working of a potentiometer. Describe briefly, with the
a circuit diagram, how a potentiometer is used to determine the internal resis
a given cell.

Fervyeradt w1 g ol w-fafy fofed | o oftowr e =t W @ We | a0 3
fep el et T STARaR SRR T A % R sl 1 s A AT R | ‘

Write the expression for the magnetic moment (;1) due to a planar square loop 0
side ‘I’ carrying a steady current I in a vector form.
In the given figure this loop is placed in a horizontal plane near a long ight .
conductor carrying a steady current Iy at a distance ! as shown. Give reasons

TR R R .~ p00 .7 o T ORI R SP JR A
‘ e 5 2k

explain that the loop will experience a.net force but no torque. Write the expression 5 ‘
for this force acting on the loop: 33
4
l L 7 R é
\
%ﬁlaﬁn‘%mmm(m)@l mﬁaﬁaf’agamw%as‘r!ﬁ% | T
e et () 3 Ford o wores e (3 w0 3 et | oo
2t o P o e o () Pt e e TR % T SRR [ 0 W g aHae 8

¥ | 3 e ¥ U STaREdt O I et @ W@ E | 78 T w1 F ford R fefad
qv(m)wqmﬁzwaﬂm,ﬁﬁaﬁ%ﬂqﬁaﬁm | F[0 (YY) W A ATA A ;
T feafad | 1
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D
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(a)

(b)

(a)

(b)

Depict the equipotential surfaces for a system of two identical positive point
charges placed a distance ‘d’ apart.

Deduce the expression for the potential energy of a system of two point
charges q, and g, brought from infinity to the points ?1 and ?2 respectively in

the presence of external electric field E.

T W W & [ W e, < eerafer fag ot &, o Frem & o, e o
it foa & Reard |

ferelt ey foreger & E ot wfRafer < forg amawit q, #iR g, % o e w1 Rt
1 % for, Tk STeh UTe IR | STt o9 & ena, q, 3R q, F, = I HEA:
T, AR T, fagatt ak e man g

What is an unpolarized light ? Explain with the help of suitable ray diagram how an
unpolarized light can be polarized by reflection from a transparent medium. Write
the expression for Brewster angle in terms of the refractive index of denser medium.

YT TR § 1 A ¢ ? 3 Fa B wwren @ 9w wre w5 sl v et
URERN W | W @ i 9 8 g ¥ | T W ¥ g % T (¥9) §

TR H0T % fordt wiorep forfad | .
(i) Define ‘activity’ of a radioactive material and write its S.L unit.
(ii) Plot a graph showing variation of activity of a given radioactive sample with
time.
(i) The sequence of stepwise decay of a radioactive nucleus is
o B-
D > D, > D,
If the atomic number and mass number of D, are 71 and 176 respectively, what
are their corresponding values for D ?
() foret Hear uftea wered # Sl i uRumn 3k vt oo (S.1.) 7 fafas |
(i) T & Ay forelt 5 et wfeea v & T 9 wheaan § ofeds Res ¥ R
T UT% (3TeRg) 99129 |
(i) T Ve ufdea et 1 i fowmd 2 SR s e

o B-
D > D1 > D2

< D, 1 WA (W) iR Feau-ge, FAw: 71 3% 176 @, @ D ¥ fo
TSI WA T 1S ?
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‘T". The current is uniformly distributed across the cross-section. Apply Ampe:

circuital law to calculate the magnetic field at a point ‘r’ in the region for (i) r < a an

(i) r>a. _ ‘ 4
|

OR

. State the underlying principle of working of a moving coil galvanometer. Write two
' reasons why a galvanometer can not be used as such to measure current in a give
circuit. Name any two factors on which the current sensitivity of a galvano
depends.

foelt ‘a’ IR SIS U] & o WY aR ¥, I °R yaed & W@ E | 9% 4N
IR IR U G €9 9 faaRa & | ufireR & uituedis fram % suam @ s e A
o v W graei & T iR Hio, ST (1) r < a R (i) r>a

YAt

TGS TR (oY) 1 wRER fagr e | Aeaarter it e afas 7
4R AT % ford die Suai T8 frar o @ | 59 o 5 R fafe | Ok e S
Fefad i o Tl feamier i gonfear Pk et & 1 |

25. A long straight wire of a circular cross—sectiqﬁ of radius ‘a’ carries a steady ¢ wa

26. What is space wave propagation ? Give two examples of communication s
which use space wave mode.

A TV tower is 80 m tall. Calculate the maximum distance upto which the si
transmitted from the tower can be received.

mmwﬁwm%?wﬁwmﬁwmhﬁa&maﬂw
ITETEATE |

| T At (T.V.) 2iaX 80 m & & | 56 Sahad g 1 URee o STl ae F6e
farret =t wRoT (W) R ST Eeha E | .

27. In a meter bridge, the null point is found at a distance of 40 cm from A. If
resistance of 12 Q is connected in parallel with S, the null point occurs at 50.0 cm.
from A. Determine the values of R and S.

55/1/1 9
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T Hiex foror ¥ 3 foeiv fag, AR 40 cm @ wumrsen € 1 afe S | ared (F9RR) w5 §
12 Q 1 iy @ fear s ¥ fagia fog A @ 50.0 cm W g & | R 3K S &1 am
T I |

]

S

A
Yvyy—

AAA AAAA
v
S
RN

O ] [ [ [t O
A ; E B

(mmmwmmwmmm

e
s
i
S

Describe briefly, with the help of a labelled diagram, the basic elements of an A.C.
generator. State its underlying principle. Show diagrammatically how an alternating -
emf is generated by a loop of wire rotating in a magnetic field. Write the expression

for the instantaneous value of the emf induced in the rotating loop.

OR
A series LCR circuit is connected to an ac source having voltage v =v_ sin ot.

Derive the expression for the instantaneous current I and its phase relationship to the
applied voltage.

Obtain the condition for resonance to occur. Define ‘power factor’. State the
conditions under which it is (i) maximum and (ii) minimum.

it FaT S GereT | Weadt 4R (THE).) S & q= 9 o GET § aoi S | 39
g =i fafed e X a8 e & 1 fa =t weraan @ feargd i el o) o o (amn) =

TEHT & § AR (PO1) I {59 7R veamadt 30T, (e.m.f) S BT € | 39 TFR F
T (qreT) | .UH.UE. (e.m.f.) & ATeeiiorer A1 & ford e feifad |

HYdar

T 4ft LCR (TA.9.3MR.) uftay Rt yeamerell amr (Taft.) &g @ fer ¢, fogent ateest
(@) v =v_ sin wt, ¥ | ST Aceiors e ¥Ry [ o SyeR steear 3R [ ) woelt &
die €9 % o T =HeTeh oo (W) Fid |

FTR & & ford gfa (wfodw) wra sifsa | wifa-Tpories 6t aftamen fofed | so 7=
(i) sfespem (if) =gam, 8 & ford oo v (wferie) & 2

5/1/1 10
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29. State Huygens’s principle. Show, with the help of a suitable diagram, how lh%o
principle is used to obtain the diffraction pattern by a single slit. ’

Draw a plot of intensity distribution and explain clearly why the secondary maxini‘n :
become weaker with increasing order (n) of the secondary maxima. f :

Draw a ray diagram to show the working of a compound microscope. Deduce a*\ *‘
expression for the total magnification when the final image is formed at the M 7

point. | ‘

. A
In a compound microscope, an object is placed at a distance of 1.5 cm from -
objective of focal length 1.25 cm. If the eye piece has a focal length of 5 cm and the )
final image is formed at the near point, estimate the magnifying power of ?
microscope. ' g ,_
EET fagr 1 fofed | suge o (aa) ) werer @ e fr v fagr o %

T fortt g forae et et et of 6 R st & , :
cfteret foeron < fordh w1 (et WS ol W R B 0 oA b

et i e o6 w4 e el & |
Hgan 1

%ﬁﬁgﬁwﬁaﬁmﬁﬁrwﬁmmﬁ%m@mmmm&
W%.%ﬁmﬁgwﬁﬁmw%ﬁmtﬁmm( S
H | R 3
' Lo 4%

et <igerm el o ueh v 125 cm HIHH T % ATgeaE 1.5 om R R § | g
wﬁﬁﬁmaﬁqﬁmiﬁnm%a\raﬁmmﬁﬁwﬁﬁwﬁ,a}wﬂﬁﬁ : &
&THAT T i | i

v

30. (a) Explain the formation of depletion layer and potential barrier in a p-n junction. : -
(b) In the figure given below the input waveform is converted into the output - ‘
waveform by a device ‘X’. Name the device and draw its circuit diagram. i
XX Device X R .

Input P ; 3 o

(c) Identify the logic gate represented by the circuit as shown and write its truth
table. ; Q
‘ :

Ao——] .

OR -

5511 11 [P.T.0)
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With the help of the circuit diagram explain the working principle of a
transistor amplifier as an oscillator.

Distinguish between a conductor, a semiconductor and an insulator on the basis
of energy band diagrams.

feptt p-n Wi F gt W AR et e & o AT HISE |

4 fey T far  Ferarelt e w5 o, Forelt gfae <X g T o w5 A et fear
Y | T g A fefad SR sae aRae S S |

OAA wx OO

Fras
for  Feram TR Wi e ot T fefad iR gaeh ford e wRott 99 |

s T
—>_‘Y
Be— ]

YAt

@Waﬁ@ﬁm@%ﬁgﬁﬂamaﬁaﬁ%ﬁ%wﬁmw#%
FHHR Fagr ol T HE |

St AT aTE ¥ SMER W U, AT AR fgediieat % dra faed s
(ar=w fefd) |

12
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