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1. (a) In an electric ficld a unit positive charge is displaced from onc
point to another point along a straight line of length 2cm and
the work done is 2mdJ. If it is displaced along a parabolic path

-between the same points of length 5cm, what will be the work
done ? |
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(b) On a resistor, the four colour bands are green, violet, rcd and
gold. Give the complete information about the resistor.- 1

<Al RN T B 78 ﬂﬁ?ﬁfﬁw G, FIET 8 (AT | @ILF0R
)l oy wie |

(c) The product of permeability of free space and permittivity is —
(Choose the right option)

0ec ), @) c?, () c?
Where c is velocity of light. 1
TR B STl 8 Ry Wi e 3@ —
(3% O&F (g 713)
(e @)c, (i) ¢, (i) ¢
@A ¢ ZF SIER @9
. (d) State one utility of eddy currents. - _ ' 1

IS Rgge 2RI @b Toicaiel @ |

(e) Write down the Gauss’s Law of magnetism as wrltten in
Maxwell’s Equations. 1

TS ATRISfCe A MER paeg Fab @0

() An object is placed at the focus of a Convex lens. Where will .
the image be formed ? 1
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(g) What is the dimension of Plank’s Constant ? 1
| e &[0 Tl 2

'{h) If you free a neutron from a nucleus, it will decay into three
particles. Two of them are proton and electron. What is the
.-~ third particle ? ' ' 1.

S A ol @3 Ts WY (T @3t FRER I @ e v it fea
o feIe Reiftre o@ | 7 uft T AW 8 SR | ve i Jie

2. (@ Three electric point charges qp, 91 and g; are atl distances r,
© 1 and r, respectively with respect to.same origin, What is the

force on charge q, in the field of charges g; and gy ? ,

B 2

Go, 918 9 TIYE &M “quﬁw R @28 361 [ (A0 AT 77y,
RS 7, TAUY AN AR G ¢ G SHIGH G Tl «=ilp tufe
CRTE Go TR TR G <6 O TA? |

or / @z

The volume charge density within a volume Vis p(r). What is
_the force on a small test charge- g, placed outside the volume
having position vector , with respect to the same origin
considered to specify the p051t10n vector of thc charge
distribution within the volume. 2

V ST iR qg %=1 o(r) , @3 (D AT ST -qo G2 SITSR
NF IR GF Tl 9 6 AYE T@ ? Qo WAFDT I (ST 1,8
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(b) Explain Lenzs Law considering a closed conductmg coﬂ and

:a bar magnet. 2
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Oor / 9i3df

A square loop of a conducting material of side ! and resistance
r is dragged through a uniform magnetic field B with uniform
velocity v keeping the plane of the loop perpendicular to the
direction of the field. What is the current flowing through the
loop? 2

13RS r (@Y [ER Isior @3 Pemie v TH@ws B @ GEs ova
ARTED (O 1 AR (B Wiee (G145 CFaf PR ATOETE A
THOIE AT FEHAICe Fo 2T BifeTe 7= 2

(c) Mention the relative positions of X-Rays and y-Rays in the EM
wave spectrum and give examples of their usage. ’ 2
e P9 AR Iieics X-Ray €y -Ray @@ Stsifes 30 F92 @3
1R 2IE AR INYER THIE 7S |

Or / 924

How is the changing electric ficld between the plates of a -

. parallel plate capacitor during its charging, related to the idea
of displacement current ? 7 2
G AN TP SRS FAR AN Tl 709 WL AqTS] [@Pies
CFAM [ FOIE SR eI QR A TG 2

(d) Draw the ray diagram to show the location of the principal
focus of a Convex mirror. Identify the pole and Centre of

Curvature. 2
aﬂIWWWﬂﬁﬁwﬁqﬁ (W)aﬁnﬁ—wmt%@
T € ofe (e Bfers 3|

Or / 4

A square loop of side 3cm is placed 25cm away from a
Concave mirror of focal length 10cm. The axis of the mirror
passes through the intersecting point of the diagonals of the
\ loop and is perpendicular to the plane of the loop. What is the .
area enclosed by the image of the loop ? 2
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(e) Write down the results of Rutherford’s « -particle scattering
experiment. Which result nullifics the idea of uniform
distribution of positive and negative charges in an atom ?

Rutherford-&< SilsTpl il [Kvgael 1 FeTmerg @0l | (@ Felige
G0 ATNYCS LN @ ANGF S S fHaiora “igenfs Tooie e |

Or / 994t

In the light of Rutherford’s atom model discuss the stablhty of
an atom and state its 1nab111ty to cxplam line emission
spectrum. 1+1=2

Rutherford-ag s@wi9a o fofers @b smidgg fFel s
T8 (A [ERE T YT @ GH S| A I

() . What is a Zener diode ? How is it biased in normal operation ?
1+1=2

(SHIF OIS F1 2 AYF @6 el I w0 @e

Or / g1t

Compare the working principle of a LED and a photodiode.
2

G6 LED € {0 TCOIered Feeed S 9ot Il |

(g9 How will you dope a pure Silicon Crystal to obtain a p-type
and an n-type Semiconductor ? ' 2

T peR e @Il n A AR CW@%’Q”& g7l =
"o, eI (7l (dope) A2
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Or / 941

Give  a comparative discussion on majority and minority

carriers in n-type and p-type semiconductors. | 2
n ERE € p AN AGRAR AR ¢ ARG W a2 g
HICETo= ¢l | ‘

(h). What are the different components of a TV Signal ? Write
down the bandwidth of speech and TV signal. 1+41.=2

o5 BRI TRECoR ToticeTefi 92 SRS s @ R
FRCICeA ABIRY (27) Cemdt | '

Or / 92

What are the different transmission media for communmatlon ?
Give their bandwidth. _ , 1+1=2

Nl IR [ien Aweem Mgz F Fe qom @y (29) @)

(i) There exists a non uniform magnetic field in free space. A
charged particle of mass m and velocity v enters the field and
comes out after a certain time. Comment with reason about
the Kinetic energy of the particle after coming out of the field.

2

G JeH 96 [ peacea W@l m @ G35 Wik w4 v @6l
CFArs o o R FEmer 1 @RE S cral @ @R
SR st iita sifexfe s gfesmmia w1y =@t

Or / 2t

A short bar magnet placed with its axis at 30° with a uniform
external magnetic field of 0-25T experlences a torque of
4.5x1072g. What is its magnetic momentTJ ; 2

.
v
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(i) Find the magnitude and direction of the torque acting on the
'“* square loop as shown in the diagram where B=1-5T along
positive Z-axis. 2

/pZ
B

L 2cm

ol

fora mrean wfiglen vek Toim e gl w9 @ i () Rz
IE @AAE 290D 409 e A G CFEa N9 B=1-5T |

Oor / 934!

A uniform magnetic field of 27T is produced in a Cylindrical
region of free space having radius Scm. A conductor carrying

a current 500mA passes through the region intersecting the

axis normally. What is the magnitude of the force acting on
the conductor ? | . 2

TS 5 Gz o @6 Greigfes Jas p2F oFa 27T Teom
AR CFA0A SCFT M@ 500 72 SHHAR 2=z vifere gl «fFid)
AR Z=T | ARRIRIG Toiea fearlis e <=1 T2
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3. (a) A potentiometer wire AB has a length 0.-5m and resistance
0-5£. As shown in the diagram, it is connected with a cell

of em.f. 3V and a combination of resistance R = S =50 . Find

the potential drop per unit length of the wire. 3
R
Yy A
+'WV\A |’
S
) N
9 U
A " B

oarpiE ~AFERtie o9 AB-97 i 0-5/A6F e @ 0.5 |

qQrF 3T [eblee T& @I (FR 8 R=S =50 (Q&T &K A

WRIG T R 93 ©isE fo s el [ew oiom @@ @l
Or / G341

As shown in the diagram, network of resistors R, and R,
‘extends off to infinity to the right. Find the equivalent resistance.

3
Ry Ry Ry R, .
O— MWW ——— MW —AWWA——AWWA—-rmee-- |
EE R, 55 R, EE R, To infinity
O—\W AWy AL AW reen- T
R R R R,

o R1 8 R, @I T SR TP Rgs 2@ witg | e
RS @Y @& FE

(b) What is the drift speed of electrons in a conductor ? Establish

the followmg relation for drift speed where the symbols have .
their usual meaning.

Vg =7 | « 1+2=3
¢ m
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Or / g4

With the help of graphs, show, how resistivity changes with
temperature in the cases of (i) Copper, (ii) Nichrome and
(iii) Semiconductor. : 1+1+1=3

(i) O, (i) &= @ (i) SR CFE AT (1Y G Ao el -
AREe = forag A me |

(c) A conductor of mass m and length [ is placed on a table along
east-west direction. Suddenly a certain amount of charge is
passed through it and it is found to jump to a height h. What
was the amount of charge passed ? The horizontal magnetic
induction of earth is B. Acceleration due to gravity is g.

3

m =9 8 | (7<) R¥e @6 AR Gl (BReTa TH ofF-oif¥ow faes il

=5 | SN, R ST e R S o T TR T (Rl G (@, AR
. h Twor @ iy Tt | I TREe CRCad SSiE AE B T ORGE

& s =K ARIRE T M Sfos [Jee 2 MGIFAGT T390 g

Or / g4

Two parallel Co-axial Coils of equal radius R and numbers of

turn N carrying equal currents I in same direction are

separated by a distance R. Show that the magnetic field

intensity B on the axis around the mid point between the coils

is uniform over a very small distance as compared to R and
_1s given by —

B=(ij . HolN | 3
5 R
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3. (a) A potentiometer wire AB has a length 0-5m and resistance
0-542. As shown in the diagram, it is connected with a cell

of e.m.f. 3V and a combination of resistance R = S = 5. Find

the potential drop per unit length of the wire. 3
R |
—W— E
| |
I 1
MWW~
S
() )
J/ ./
A B

ParpiE AGIREINGIER ot AB-9a i 0-5/5% € @4 0-50 |
qrF 3T [ep1Re T UFH ¥ 8 R=S =50 @UET FeEd 7
RIS T AR I O 2lfe 975 i e #fom (@7 &1 |

Or / g2

As shown in the diagram, network of resistors R, and R,
‘extends off to infinity to the right. Find the cquivalent resistance.

3
Ry Ry R, R, ,
O—\WWW L Y  A—
O—WW AL Ao T
Rl Rl Rl Rl

IR R, @R, @R T TR SR R =08 eR) AeaiBa
RS @i @ @l

(b) What is the drift speed of electrons in a conductor ? Establish
the following relation for drift speed where the symbols have .
their usual meaning.

ek . .
Vg=—7r 1+2=3

m
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Or / To<

With the help of graphs, show, how resistivity changes with

temperature in the cases of (i) Copper, (iij} Nichrome and
(iii) Semiconductor. : 1+1+1=3

(i) O, (ii) e ¢ (iii) SRR Cwea S qig Teesls Aex el -
RS = foraw e e |

(b) A conductor of mass m and length [ is placed on a table along
east-west direction. Suddenly a certain amount of charge is
passed through it and it is found to jump to a height h. What
was the amount of charge passed ? The horizontal magnetic
induction of earth is B. Acceleration due to gravity is g.

-3

m e ¢ | o7 RFR 96 ~RRIR) G BReT T s7-+Af<ow fress v
=T | STie, G T e g S o1 20 IR T ol (o (3, AR
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Or / <t

Two parallel Co-axial Coils of equal radius R and numbers of

turn N carrying equal currents I in same direction are

separated by a distance R. Show that the magnetic field

intensity B on the axis around the mid point between the coils

is uniform over a very small distance as compared to R and
_1s given by —

% .
B= (i) - KoV . - 3
S R
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(d) Show that when a ray of light is incident on the surface of a
transparent medium at polarising angle, the reflected and the

refracted rays are at right angles to each other. -3

(418 (T 6 762 MG SNENT IR IS (Fleel oo 2ra dfowhte
¢ eifswife qfd 9fb sizix e AR |

Or / g1

A Convex lens and a Concave lens of focal length 0-1m each
are placed co-axially 0-03m apart. Find the position of the
image of an objecf placed 0-15m in front of the Convex lens.

‘ 3

O-lﬁ:m I RS @ Test € b SR @1 g8 S
003 /3/s W@Ce A= =1 | Tee @Tlba A 015 2 &g «<6fS armaes
e AfolREhT SR & 3@ [da 5@

() You are given a prism in which the two refracting surfaces are

at 90" with each other. Draw ray diagrams using this prism
so that (i) the image of an object is rotated by 90° and (ii) the

image of the object is rotated by 180°. ' 3

COMICE =G f2emm (meal 2e, (@RI 2 = 053 i Wy ol
| 90° | 93 2 Rremiba ey ¢ e efoRT (i) 90° @ (i) 180°
L gHeR (v o) uit 3 e st |
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Or / g3t

The equations of light wave from two.sources are y; = a; sinwt

~and Y, =a, sin(wt + @) - where the symbols have their usual

meaning. The individual intensities are I, and I,. Show that
the minimum resultant intensity due to superposition is
Imin = Il + I2 -2 IliIQ? : 3

M S (A FefS Sl SaeR T 96 w1 — y, = q; sinot 9

Yz = ay sin(ot + ¢) RUE Hzelce g™ M o @RIET 30| 77

Flerg dieTPR IAFE 1 8 I, W OE (Rile (@ SoARPerE T

TS T ARET @ L, =1, + I, — 2T, -

(f) - There arc mainly three ways to eject an electron from the

surface of metals. What are those ? - 1+1+1=3
4o =9 (AF G g oo waiw %o oo oS eraf B
Or / g2t

If the Kinetic energy of a free electron is increased by two
times then by how many times will the De-Broglie wavelength

be changed ? 3
WTWWWEMW%M?WWTM
AR 277

(g), How was the neutron discovered by James Chadwick ? 3
James Chadwick i?ﬁ\-_aiﬁ Ao SRiw SRR 2

Or / 9251
: By which process does a Cobalt nucleus change into a Nickel »

nucleus ? ‘ 3

(P A%fore (PRI WoiFam gt e FEne aveie =0
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(h) Draw thé Circuit diagram of a full wave rectifier and explain
its working. ' 1+2=3

spel Sl ol <) B o < @ anm’ierﬁacﬁi?m‘l

Or / 925!
Sketch inputs A, B and output Y from a NAND gate from the
table given below. 3
GG NAND (9169 &) A5 (reall Oifert (U= 2995 A, B '8 Sieo+6 v
e Bl '
Table (Sifer)
Time Input A | Input B
() | (399F A) | (%95 B)
t<t 1 1
thtot, | O 0
t2 to t3 0] 1
t3 to t4 1 0
t, to tg 1 1
ts to tg 0] 0

(i) How will you detect amplitude modulated waves ? Explain with
block diagram. 3

Reskre o5 el e =@ 35 iﬁm AW AN I

Or / g2t

Discuss briefly the three modes of propagation of
electromagnetic wave. : _ _ 3

Rpgeem waem o e siea RS S @i
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4. (a)

(b)

What are the main considerations in the construction of an
astronomical telescope and how are they achieved ? Why are
mirror objectives rather than lens objectives used inmodern
telescope ? Clarify giving schematic diagram how the problem

-of partial obstruction of ray of light by the eyepiece and

observer is overcome in the improved version of reflection
telescope. 2+142=5

O T oI Io GraefE F @k crel [eiw e = 0
AT R (T SASACHT M S| ST (e YT T 2 2
THONIR AT g Siemd @ AEws Al i e aR@ee
i Al el Sfewrw w1 2 ol Bizs bavesi i sl |

lOr/WQWT

The focal lengths of objective and eyepicce of a telescope are
200cm and 10cm respectively. It is used to get an image of the
Sun on a screen placed 40cm behind the eyepiece. The
diameter of the image is 6cm. What is the diameter of the
Sun? Given, the distance from earth to the Sun is

1.5x10''m. - 5

G0 GRTER SioeTs ¢ Sfomas FFE ) IATCT 200 Giefs 8
10 (7252 | SfSTE (@ 407z W@0T A SMits @7 AR A
2fST oton Tt =1 AfSRes A 6 G otem ol | I S (A
AT g 1-5x10" iz =W, ORE qE I TS |

What is the net electric flux through a closed surface
surrounding an eclectric dipole ? Derive the expressions for
clectric field intensity both inside and outside a uniformly
charged spherical cell. What is the total charge enclosed by a
closed surface if the electric flux entering and leaving the

surface are 20000%m2 and 30000%7712 respectively.

Given €y=8-85x1072C*N"'m™ | 1+3+1=5
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(RS SR, €0=8-85x1072C* N Im ™2
Or / g2<

Why is an insulator sometimes called a diclectric ? What is the
main difference between frec and bound charge ? Generally
one of the two plates of a Capacitor System is earthed, why ?
Derive the expression for the energy stored in a chargcd

capacitor. ' 1+1+1+42=5

fRgge ~ARRIRIE FIE AT SRS 61 W @2 TF € ARG N T2
T AL (IR ? QST R foa ey AT Gl T (@ W
& T W G0 WZe 4T Awew “fea oo A @@ F@

~ (¢) Explain the physical process on the basis of which the r.m.s.
value of AC is defined. Derive the expression for r.m.s. value
of an alternating voltage. How does fhc value of Capacitative

- reactance of a capacitor change with the frequency of the

'applied alternating e.m.f across it. 1+3+1=5

AfROT HANZ *1@ 1 AT gl (A (S elferm Toig o6 7

e W, I 1 | 7RRS1 RS oI% 59 M o A @@ @ |

YA ARG T 4709 12 e Y@ =I7as] [ReAlde-9a F~ad
{ WWWQG«
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or / 524

A charged capacitor is connected to an inductor at an instant

of time t = 0. If the capacitor and the inductor are taken to be
pure, write down the equation of effective potential difference
across the combination at any instant of time t and solve it for
inslantancous current through the combination. Explain
briefly the exchange of electric and magnetic energy between
the capacitor and the inductor. 3+2=5

t=0 I I See WRFEF G0 AR A ALAS T 267 | (T
8 SO om0 4 W ¢ 77 el 72 FIded! Rearerm
TR TR @ FTemifod Wy e vifere wiewfie e[ite aay i aeta
A [ I ARS8 SRR T e ¢ paeifes [RiRam
JIRCFCA I e | ‘
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