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General Instructions to candidates: : \
*  Thereisa'Cool offtime' of 1 5 minute in addition to the writing time of 2 hour.
*  Usethe ‘cool offtime' to get familiar with questions and to plan vour answers.
*  Read the questions carefully before answering
+  Calculations, figures and graphs should be shownin the answer sheet itself
= Malayalam version of the questions is also provided.
+  Give equations wherever necessary
*  Electronic devices except nonprogrammable caleulators are not allowed in the Examination Hall
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Physical constants aclmleans casadqyalia
Elementary charge, ¢ = 1.6 x 10 2 ( neflazalal andeel, e=1.6x 10C -
Permeability of free space, p, = 47 x 107 Hm? el miaainimio aaudalomieigl,
i _; L
Permittivity of frec space, «,= 8,85 x 107 C*Nnr® #g =4x x 107 Hm
(a1 mipaioimdon eudaldialg),
5,= 885 x 107 CON'm? oF

Question Numbers 1 1o 4 carry one mark each: 120l 4 DD CaaEmuBad 1 iedad arflma,

answer all the questions. AfIE) Gallayamudans QOMOHAY] Y.

k "All the free charges areintegral multiplesof 1 sl Tumem aodsyegie andelan ans
a basic unit of charge". This property of munom wiemiflea) @aunnd awglafluim
electric charge is called e, el Sl 0dElond oo muesos
(a) conservation of electric charge RO Da SIS
(b} additivity of electric charges (a) semdqudeninesnd @ond Deidsle ands
(c) quantization of electric charge (bymoanlflaigl @oad meisishks apdel
{d) none of these. (c) moaasrearuand aond mesisla abdel

(d)@mamomnie moegl
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How muchwork is done in moving an electric
charge between two points on an equipotential
surtace?

The resistance of a wire can be expressed in
the unit
(a)im
(c)A

(b) VA
(d)V

“Parallel currents repel and antiparallel currents
attract”. State whether this statement is true
or false.

Question Numbers 5 to 13 carry two marks
each; answer any seven questions

Calculate the efectrostatic force acting on a
proton whenit is placed in a uniform electric
field of 3.2 x10°NC".

An electric dipole placed in a uniform electric

field experiences a torgue.
(a) Write an expression for this torque in vector
form (L)

(b) In the above equation find out two vectors
which are always perpendicular to each
other. (1)

Draw the electric field lines and equipotential
surfaces for a single positive point charge.

Two capacitors C, and C, are connected as
shownin the figure.
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(a) Identify the combination, {(n
{b)Write an expression for the effective
capacitance ofthe combination. . (M
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9. Auniform wire of resistance 40 (3 is bent into
the form of a square. What is the effective
resistance between any two diagonally

opposite corners of the square?
10.(a) State Junction rule,. (1)
(b) Using the above rule find the value of
current | shown in figure. (1
‘-\\3:
S
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1. Choose the correct alternative from the
bracket.

(a) Alloys of metals usually have .......... ...
(greater/less) resistivity than that of their
constifuent metals. ()

{b) The resistivity of the alloy manganin .___ ... ..
(is nearly independent of temperature /
increases rapidly with increase in

temperature) {1
12, The device shownin figure isused to produce
a constant magnetic field,

{a) Write the name of the device, (1)
(b) Write an expression for the magnetic field
" produced inside it when it carries a current
(1)
13.  State Biot Savart's law and write its
equation.
Question Numbers 14 to 20 carry three marks
each; answer any six questions.
14, Derive an expression for the intensity of
electric field at an axial point of an electric
dipole.

N

o ol pomos Eudeaglod mirme amoaemm
S OTE s,
(a) GEDADTUEAERWES mawonemDo] @By
WNS LIS GE0ANEENZERU Dmilgyiadg
o e (@]S)008 hyon]) ey widlene.(1)
(b)asonmiad agmn eapsom@mpomiadg oml
qulailgl (monmoaym moamlono Gy
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15.  Electric potential at a point in an electric field
is measured as the work done in bringing
unit positive charge from infinity to that

(a) Is electric potential a scalar or a vector

quantity? (1)

(b) The intensity of electric field at a point due to

a point electric charge is 20 NC' and the

electric potential at that point is 10 JC'.

Calculate the distance of the point from the

charge. @

16.  Energy is stored in the space between the
plates of a parallel plate capacitor.

(a)Write any one factor on which the

capacitance of a parallel plate capacitor

depends. (N
(b) Derive an expression for the energy stored in
a capacitor. )

17.  An experimental set up used for the
determination of resistance is shown in

figure.

5. mesEs anlsalee an) milmnieeies
apmanel@mianie an) @eEmk) Gaoml
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il
(a) Write the name of the device. (N
(b) What is the working principle of this device.
(n

{c)When AB = x cm, assume that there is no
deflectionin the galvanometer If AC=ycm
write an equation for R interms of S, xand y.

(n

(2) @D Qaisoamomian Gaueoeme (1)

b)pm pusosmomlen (waudomm Mo
A IS ?

(c) AB = x cm @b moodaemoaigicd
wiad 88 nd 8o dosmlanyanlel
AC=ycom amesmesied R a0d muanna)o
5. x y @a gaicoowla apnoye. (1)
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18, Figureshowsacombination of resistorsand . omilqu0)&2esVo DTVRMBINSV)0 HD)
cells canamilemanad mone dnoemiajloleaan).
a, <
h
f d
() Identify the resistors in figure. (1) (2) alimaniloes omiquojeud agameloot (1)
(b) Apply Loop rule to theloop abefa  (2) (b)enajmud @rismouilal abefa apam enaflonR
' LAY o) F}I . (2)
19. A galvanometer can be converted to an 8. 80) womdaiemoediam @eenigeno, canuls
ammeter or voltmeter ageno amssl 330%.
! A 7, PR S
—1 O
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5
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(a) Inthe figure given abovethe galvanometer is
converted to (N

(b) Derive an equation for the resistance S shown
inthe figure. (2)
Certain devices can accelerate charged
particles to high energies by using combined
electric and magnetic fields.

20,

(a) Write the name of one such device. (n
(b) Draw a schematic diagram of the device.

(1)

(c) In this device field increases the

speed of the particle and field is

responsible for the circular motion of the

particle. (1)

(a) gl mavialenyom almamiod Kool
emoaigolam awyol aoglolol
S9N}, ()

(b} almomlod @smlafidlesiam S agam (il
200WADIRAE MEADELe BjalleBlan]d. (2)
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gatomouila] allel @risnsmemulad andeas
satléans oodm om0dEom celod
apmilenod aagom aslogo.

(2) mamoomlenas ao) Dald DEM@m D]
CalDDE)Eh. (1)

(b)oD 2aiepemaning alimo O B,
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Question Nunibers 21 to 28 carry four marks
each; answer any six questions.

21, Gauss' theerem relates elegtric flux with

eleting

g
{a) Siate Ozuss' thenrem in electrostaties. (1)

# Causs' thenrem derive an expression
ki mtensity of electric feld due to an
hinitely fong straight uniformly charged wire,
3)

22, Electric fieid lines pictonially represent an

elestric fisld

{a) Wrile any two general properties of electric

field lines {2)
{b) Dravw the electric field fines due to an electric
dipole, (2)

23, (a)Write the mathematical relation between
intensity of electric field and electric potential,

: M

(b) Get an expression for electric potential at a
point due to a system of charges. “(3)

24, Theeffective capacitance of a combination
depends on the way in which they are
connected

(a) When capacitors are connected in parallel
the effective capacitance
‘(increases/decreases) (1

(b} Ina parallel plate capacitor with air between
the plates, each plate has an area of
6210°m" and the distance between the plates
is 3 mm. Calculate the capacitance of the
capacitor. Ithis capacitor is connected to 100
V supply what is the charge on each plate of
the capacitor? (3)

21 M3l 28 UM0m)ER caidayamglod
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ailled QeRos) T Delssld: Dalogaday
ellan] muanndsio ojallaolan. (3)
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25, Apotentiometer can beused to compare the
emfs of two cells. '

{a) Draw a circuit diagram for the above purpose.

(2)

(b) Write relevant equations for the comparison

of emfs, (2)

26. Figure shows a combination of resistars

{a) In the figure shown the resistors 4 02, 6 Q
and 12 Q are connected in A1)

{b) Calculate H'lel%eﬂ'ective resistance between A

and B. (3)
27.  Figure shows a circular coil of radius R carrying
acurrent L

25 0sTE) emMUELGaes emf ooomEy Galgond
Pao5mtaaInd gasoouleam).
(a) myenglad aloammildlesyan 9E30Ye MUOU,H
oleaymmlmas mudday§ nodsas. (2)
(b)emf &3 moomaie Galgmmlm) el
WD [ATSMEID TR AFRE f)F)
)b, (2)
2. omilqyoe@ns a0y Geomilemaumd mae
aflimamilod manlales;mmn).

a0
62 | g
1202

(a) almamisd 4 Q, 6 0, 12 O apanlal

olololed eumuwlaflajolsaimm).

(1

(b)A, B apm milmyesudsslsolenan muacel

(IDGDOWe dhaTMBNIBN]dh, (3)

27, I apam eanEym) (aaieolaeymme. R ayo

maamzow 8] qudesend caalod ailm
amilad endemilajlolasmn).

Complete the diagram and derive an
expression for intensity of magnetic field at
the point P, (4)
28 A famous law in Physics is expressed as

§§-21‘=H,I

(a) Name the law (n
(b) Using the above law get an expression for
the intensity of magnetic field at a point due
to an infinite current carmying wire, (3)

allime aydomlooedl P agmn mianoieel
wodmgld anlmnilan manddmioe ajallenl

SR, {4)
8. %E vdl = #ol aprmm adimilémidaes (ai

mimzon 80} Hloaowlan TaaimyBIsT,
(a) @ mloaomlan Calaow)m)d:. (1)
(b)@m™ mlmas @alemouila] HHNALMAINILO0
@BRMe ERMMICT NIREBBMANT 8]
niocloed miamye milunilo measciomle)ss
an) snilmynilael aodimgla noininiadg ma
QI0dhlo D)l ldnlan)d. {3)
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