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General Instructions :

(i) - All questions are compulsory.

(i)  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. '

(iti) 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 one of the choices in such questions.

(iv)  Use of calculators is not permitted.

(v)  You may use the following values of physical constants wherever
necessary :

 ¢=3x108ms! fQ
h = 6-626 x 10~3 Js \
e=1602x 10" C O
M, = 4n x 107 T m A~ C)
1 =9x109Nm2C‘2&’
4me
Mass of electron : 1031 kg
Mass of neutrm_ 675 x 10727 kg
Boltzmann ant k'=1381x 1023 JK-1
Avogadre’s er N, = 6:022 x 1023 / mol™!
Radius rth’ = 6400 km
g Q9 ;

G) g9 5 g !

i) FTIT-77 4 FT 30577 & | J97 1 7 8 ¥ 5% J99 & 3% FT &, 97
918 % TF Fv7 Q@ 3% F &, ¥ 19 7 27 § §UF ¥ AT 3HF 7 8
79T J99 28 @ 30 ¥ FoA% v wie 3F & & |

(i) Fv9-U7 & g7 W FIE 337 6 & | TG, § A @ o §9T §, A

¥l ard TF §99 7 N T HH aie dHl 59 H<RF T99 ¥ fHar
T8 | OF A T S R4 14 997 4 @ 397 U FvT & AT 8 |



(iv) et ¥ IvAT @ sguly 7@ @
(v) @ EvIF & N [efarad wifaw Il F gl & 3TET W ogwd
c=3x10®ms!
h = 6626 x 10-3¢ Js
e = 1.602 x 10712 C
B, = 4n x 1077 Tm A~
1
4ne

FARA R Fed m, = 9-1 x 103 kg

2 # Weld m, = 1.675 x 10727 kg ,{ >
AeeFar fadi® k = 1381 x 1028 JK -1 x
HEATR H T N, = 6022 x 1028/ molo

gt F 9 = 6400 km

=9 x 10° Nm? ¢2

Why is it necessary that the field lines f\% a®oint charge placed in

the vicinity of a conductor must bei{ro to the surface of the

conductor at every point ?

|’ i oEwas ¢ e fag oW ¥ fiFad ot &9
W ITF & U8 & TAF |

A steady curren (bn a metallic conductor of. non-uniform
cross-section. of these quantities is constant along the
conductor

Current, current density, drift speed, electric field ?

¢ WA U sTeHe SRS & ufes Wow ¥ yafed & @ @ | AN
& T RE ¥ ¥ S T F e fraa we @

YR, UW YA, e W, faga-a ?



Name the electromagnetic radiations whichs are produced when high

energy electrons_are bombarded on a metal target.
3 faga-gaan fOfEel & 9w fafar & 39 ot F sARA % A ofas
W | TEH FA | 39T A &

Draw the wavefront coming out of a convex lens when a point source

of light is placed at its focus.
frll U0 W9 F WeY R g T & o @i & I ow ¥ freed
T Gifag

Unpolarised light of intensity I is passed through a oid. What is
the intensity of the light transmitted by the polarg’ !

W'ﬁrﬁgﬁlmmmmﬁmm%G

Why are coherent sources required toﬁtt& interference of light ?
THY & AR F AT FA-GIE i HEWEF ? ?

S 9raTd 1T

In the Rutherford scatteringy experiment the distance of closest
approach for an a-particli&. a~-particle is replaced by a proton,

how much kinetic enge Q comparison to a-particle will it require to

have the same dW of closest approach d; ?

R & R o3 W fEean e @ g0 d § | AR o-Fw
H M g, A a-F H oA # fAwean wgw A A &,
d, % fau sl @t et e S R sravadar i 2

State the Faraday’s law of électromagnetic induction.

AR W fga-gEEE o fem fafE |



10.

Figure shows a sheet of aluminium foil of negligible thickness placed
between the plates of a capaéitor. How will its capacitance be affected
if

(i) the foil is electrically insulated ?

(i)  the foil is connected to the upper plate with a conducting wire ?

ﬁaﬁﬁ@u&ﬁaaﬁv@w&ﬁ%ﬁamﬁzﬁaﬁ&gﬁﬁf‘%’ﬁw
fead 2 | duf & e W @ e gem AR x

O

(i) qﬁmﬁg@mmﬁmm

(ii) uﬁaﬁmmmwﬂ%

Three points A, B and uniform electric field (E) of 5 x 10 NC™!
as shown in the figu , potential difference between A and C.

5
>

A\ 4

Y -

A\ 4

OR

The sum of two point charges is 7 pC. They repel each other with a
force of 1 N when kept 30 cm apart in free space. Calculate the
value of each charge.



11.

12.

13.

fam & qie sER @9 fg A, B @ C 56 5 x 108 NC! & wwear fee-a7
(E)Y fog 8 | AT C & &9 fawarR g ST |

v

v

\ 4

QY farg SN H AHA 7 uC ? | Tk IMHW X WER 30 om T W WA W A
AV TH-GR H 1 N 7 ¥ 3 g d & | T Iy & 94 I I |

Name the electromagnetic radiatfons having the wayelength range
from 1 mm to 700 nm. Give its two important applia@

3 frg-gea fafeml @ am fafae fme atiket Al mm ¥ 700 nm
? 1 3 Q qewyul TN SRy |

A wire of length L is bent round in th for@a coil having N turns
of same radius. If a steady curren s’through it in a clockwise
direction, find the magnitude an@ection of the magnetic field
produced at its centre. ] A

L o= & Rt aR & wue W At Fuset F drgr T R ) Al
Wt u/ 139 Fued # /@ 2, a3 pusel & FR W I
TG & H trﬁrrm EIGCIS 1l

Derive an ex or the de-Broglie wavelength associated with an
electron accele fhrough a potential V. Draw a schematic diagram
of a localised-wave describing the wave nature of the moving

electron.

et saaeh, AR V fawa a8 <Ra fear man @, @ wag At qied & fau
% T FC | TREE T @ OwT T A avid FA A w@eiga-a
T T ARG Gy |



14. Figure shows variation of stopping potential (V ) with the frequency (v)

for two photosensitive materials M, and M,,. -
V, 4

M, M,

-V

(i) . Why is the slope same for both lines ?

(i) For which material will the emitted electrons have greater kinetic

energy for the incident radiations of the same frequ ? Justify
your answer. |

fox # q TER-gIE Qg M, 99 M, % fau smi (v) & @ fe
foa (V) & uftada guier w2
A

i) I et @
(i) A Fghd fafgwon & fou fog wod @ sfd QdaeAl &t fawr
& st : IW & Y FC

15. The energy of the electron in the ground state of hydrogen atom is
-13-6 eV.
i) What does the negative sign signify ?

(ii) How much energy is required to take an electron in this atom
from the ground state to the first excited state ?



16.

17.

TR T S ey e § qoaeH @ I -13-6 eV R |

() 3 moners fag T oFE T @ 2

(i) 39 T ¥ G g @ fees s @ e Sofvd s § @R %
fau frat ot @ sTavIRdT adt @ 2

Draw the logic symbol of the gate whose truth table is given below :

Input Output
A B Y
0 0 1
0 1 -0
1 0 0
| 1 1 0
If this logic gate is connected to NOT gate, wha Xthe output when
i) A=0,B =0 and (11)A-1 B=1?D loglc symbol of the
combination.

wﬁzwa%m@ﬁqﬁwwﬁwm ﬁ‘rfrﬂ's‘%

0
0

—=|lolo]p
o

. 0
aﬁwa&:ﬁz@ﬁzﬁwﬁami N T Refs & frld @@ @
aa(l)A 0, B=0 T (i) A= 1, B=1% ? 9O & o& wde @ifae |

1) What is line of sight communication ?

(ii)) Why is it not possible to use sky wave propagation for
transmission of TV signals 7 -

()  gfEEE (LOS) T & & ?
(i) TV Reedl & 3901 & faw & ol G907 &1 399 |99 & A8 7 2



18. (i) How are eddy currents reduced in a metallic core ?

(ii)  Give two uses of eddy currents.
(i) i wis § o) 90 fofa = & st 8 2
(i) SR 9O F D ITEN FART |

19. Define the term ‘electric dipole moment’. Is it scalar or vector ?

Deduce an expression for the electric field at a point on the
equatorial plane of an electric dipole of length 2a.

‘U faya ompl F ofw dfSw | @ fgw @ e wiew ?
fedt &g foya, fos T@R® 2a g, %Wﬁmﬁaw%wﬁgm
foga-an & fog s o FNT |

flows in the given circuit.

— #

1

20. State Kirchhoff’s rules. Use Kirchhoff’s rules to sh@ current

|
o

mmﬁf@m% T I v i R R T R
% fogq o7 yarfed A | '

{: ANNV———
—i} /v\/\N\/\———’
£,=2V T2



21. (a) State the principle of working of a potentiometer.

(b) Figure shows the circuit diagram of a potentiometer for
determining the emf ‘€’ of a cell of negligible internal resistance.

@)
(ii)

(iii)

(a) fowemmd (MfrmEiier) & & &

2V R
—~ — Y —
A J B
€
{—
R2
_/
key (K)

What is the purpose of using high resistance R, ?

How does the position of balance point h e when the
resistance R, is decreased ?

Why cannot the balance point be (1) when the emf
€ is greater than 2V, and (2) g key (K) is closed ?

(b) fo ¥ favwerrdt g f&et a0 %ﬁaaﬂﬁzﬁ-maa‘e’
T FA F e ofgy sma |

@
(i)

(ii1)

2V

—1

|__
RZ

Fﬁ K)

T I=9 WY R, B ITE FA H FILIF @ 2

YRRY R, 1 79 39 3@ | I @9 fag & & fef 5w m=r
oRafda @ @ 2

Rafa Ay fouw fag & o =& for o1 w&ar @
(1) - o e & 79 2V e 2, 7 (2) T (K) TR
??

10



22.

23.

- 24,

Deduce the expression for the torque experieﬁced by a rectangular loop
carrying a steady current T’ and placed in a uniform magnetic field
E. Indicate the direction of the torque acting on the loop.

OR
Deduce the expression for magnetic dipole moment of an electron

revolving around the nucleus in a circular orbit of radius ‘r’. Indicate
the direction of the magnetic dipole moment.

mﬁmm@ﬁqﬁaﬁﬁ@am@mﬁmm‘rmﬁ
@ e W AN g To-ampf & fau SNE e ANT | g9 W @R T
Fa-amgel @ feen 3w ST

- Agan
v B S oade den § Afs @ wEw S0 A R soegE fega
st & foq =ios oo Ffe | e fiya st @t fem g |

Depict the field-line pattern due to a current carryinoid of finite
length.

(1) In what way do these lines differ fr tl@due to an electric

dipole ? ' .
(i) Why can’t two magnetic field line@rsect each other ?
offrd T F R aRE wRefer gY@l & ed fafm g |
() ¥ &7 Ed e aga & F ¥ forw THR R A § 2
(i) < R &7 W@ - Hesg i TG W R 2

State the conditions @ vhieh total internal reflection occurs.
One face of a p\%h a refracting angle of 30° is coated with
silver. A ray incident on”another face at an angle of 45° is refracted

and reflected from the silver coated face and retraces its path. Find
the refractive index of the material of the prism.

Wamwmﬁ%mamwﬁml

maﬁm%mﬁw%@mmmmmqﬁmwélﬁé
mmmmm45°mmmaqaﬁawaﬁﬁﬁﬁawﬁ
Wafdd P YT qT U F 9 die et § | B & e @ suaddis 9@

11



25.

26.

27.

(a)

(b)

(a)
(b)

(b)

(a)
(b)

. Why do we not encounter diffraction effects of light in everyday

observations ?

In the observed diffraction pattern due to a single slit, how will
the width of central maximum be affected if

(1) the width of the slit is doubled,;

(i)  the wavelength of the light used is increased ?

Justify your answer in each case.

o 3w Jeol B9 YEW % fEd wWE & o & A a2
T ol & SR A fHadd ded =g sfeawm & 4ol W R e

TR A |
() fad @ e gE W @ g "Q
Gi) VI v @ o § ofg W &

T 0 § H SW H ¥ F Q
What is meant by half life of adi%active element ?

The half life of a radioactive/substance is 30 s. Calculate

) the decay const
(i) time taken N ample to decay by 3/4™ of the initial

value. b

foret eufmg, o ag ¥ T A § ?
mi@%jm ad amg 30 s ? | afEfaa FifT
1) _

(i) A YA A T & 3/4 A1 H & A F W A |

What is meant by detection of a signal in a communication system ?
With the help of a block diagram explain the detection of A.M.
signal.

fdt §OR g ¥ faqd & GgEF ¥ R awd € ? R A M. faae 3§ 9gea
H i ARG H FEEd § W R |

12



28.

29.

qlqi@amﬁamﬁmraﬁfammcmﬁawx@

State the working principle of an A.C. generator with the help of a
labelled diagram.’

Derive an expression for the instantaneous value of the emf induced
in coil.

Why is the emf maximum when the plane of the armature is parallel
to the magnetic field ?

OR

Draw a labelled diagram of a step-up transformer and explain briefly
its working.

Deduce the expressions for the secondary voltage and secondary
current in terms of the number of turns of primary and secondary
windings. '

How is the power transmission and distribution over ances
done with the use of transformers ? 1\1

gzug@ﬁﬁﬁaﬁgﬁmw%mm%ﬁw%'
fogd-aes aa & "9 39 w9 Afuwan =i

&7 % guL B § ? Q)”

I Zigsr & Amifsa sma @
wafis qor fidias goefadl § &l
N % fau ee e

giacﬁrﬁﬁ%mﬁ mﬁsmmm%@ﬁmw%7

(a) Draw a ray for formation of image of a point object by a
thin double convex/lens having radii of curvatures R and R and

hence derive lens maker’s formula.

(b)  Define power of a lens and give its S.I. units.
If a convex lens of focal length 50 cm is placed in contact
coaxially with a concave lens of focal length 20 cm, what is the

power of the combination ?
OR

13



30.

Draw a labelled ray diagram to show the image formation by an
astronomical telescope.

Derive the expression for its magnifying power in normal adjustment.

Write two basic features Wthh can d1st1ngulsh between a telescope
and a compound microscope.

(a) frft oAt S oW, fwat o et R, @1 R, €, & BN fag fam
1 sfafe g9 fRT sE Eiga @Y | 39 TR, éuﬂaﬂgaagﬂa
FHIST |

(b) éqaﬁmﬁﬁaﬁqﬁwwmmuﬁa;ml
I 50 cm BHY T FoFE 9T AW FH 20 cm BET T F T
ﬁe%wﬁﬁm,r@?,?ﬁwﬁﬁmﬁ%?

| BbE)

frt wieha qadls gW SkifE @ < @ \aﬁm
T gHAl ¥ qEE sTadd e % faw o FRTT |
mwmm%mm@’ e @ fafey |

(a) Explain the formation of ‘d@n ayer’ and barrier potential in
a p-n junction. o

(b)  With the help of a ircuit diagram explain the use of a p-n
junction diode wav rectifier. Draw the input and output

Waveforms

Draw a circ am of an n-p-n transistor with .its emitter base
junction forwa ased and base collector junction reverse blased
Describe briefly its working.

Explain how a transistor in active state exhibits a low resistance at
its emitter base junction and high resistance at its base collector
junction.

Draw a circuit diagram and explain the operation of a transistor as a
switch.

14



(a) pn @Y § TR W qw Jf fe I9 WY FC
(b) Ui @7 REFIA & Y § p-n @Y A F IW@M F AwWifFa wReg My
H ggEal ¥ Wy R | o frla qi-wr @it |

o
n-p-n NS F, T9H IWSF IUR TG F owfefirs I7g ¥ Tar MR TR
dfa RN qwEfelE I § @ ity smE ditw | TuE sEvoner & E@ey o
uig HAfST |
g Wy Fve fF @ 2GRl ofkr seenr § st 3@Ss IR §f | fae
Iy 99 HER §AE 9y W 3= 9oy fFY YeR <uifar @ |

et zifey &1 fow & §7 F woeH 9Rey smE die Wy Ff |

Q>
Rox

>
&
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