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Maximum ; 60 Scores
Time: 2 hrs
Cool off time : 15 Minutes

General Instructions to Candidates:

There is a ‘Cool off time’ of 15 minutes in
addition 1o the writing time.

Use the ‘Cool off time’ to get familiar with
questions and to plan your answers,

Read the instructions carefully
Read questions carefully before answering

Calculations, figures and graphs should be
shown in the answer sheet itself.

Malayalam wversion of the questions is also
provided,

Give equations wherever necessary.

Electronic devices except non-programmable
caleulators are not allowed in the examination
hall.
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| Physical Constants

b e ok T ¥ T

andelna @eskrunom wjsnig = 1.6 x 107°C

(a0 migainflacy eadaigiaigl €, = 885 x 107 CN'm™
(a0 Migainflacd oadalmeniiafgl p, =4 x 107 Hm™
alatoegoamiadg @omd m = 167 x 107" kg
melegoailang aomd m=9.1x 107" kg

Basic unit of charge = 1.6 x 107°C

Permittivity of free space g, = 8.85 x 107 C*N"'m™*
| Permeability of free space p, =4m x 107 Hm™!

Mass of proton m_ = 1.67 x 107" kg

Mass of electron m_=5%.1x 107 kg
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Answer any 6 gquestions from 1 to 7. Each carry
1 score.

1. Moving electron produces ................. field,

(i) Electric {i1) magnetic (iii) Both electric and
magnetic field (iv) None of these.

2. Write down the SI unit of electric flux.

3. Gauss's theorem in magnetism is the proof for the
existence of .......ccenres

4. Write down the colour code of the carbon resistor
2IMQ £ 5%

5. The potential energy of a capacitor 15 stored in

6. A wire of length L and resistance R s cut into two
equal halves of same length. The resistance of each
half will be

(R (i R2 (i) 2R (iv) R/

7. When a magnetic needle is placed in a non-uniform
magnetic field it experiences

(i) a force but no torque (ii) a torque but no force
(i} Force and torque (1v) neither a force nor a
lorque.

Answer any 7 questions from 8 to 15, Fach carry
2 score.

8. (a) State Gauss's theorem in electrostatics.

(b) The figure shows four charged shperes and the
Gaussian surface 8. Find the net electric flux through
the surface. Given

4, =q,=+nC g,=g,=-3nC

(Score: [+1)
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9 Match the following :

9. G210)oals] Casdan)a.

A B | ' A l B
Nichrome Germanium mildenda ‘ madgpmilmo
Current density Qm | SO VOB Qm
Semiconductor WVector quantity ARG al20lEs rudlon mngal
Resistivity Standard resistance coil omfavglaig) LAIIEOETld (]
GOIW Chonlad

10, Ampere's theorem helps to find the magnetic field in
aregion around a current carrying conductor,

a) Write the expression for Ampere's theorem.

b) Aconductor carrving a current 'T' is bent as shown
in the figure., Apply Ampere's theorem at the part
A shown in the figure.

(Score: 1+1)
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11. 2) Name any two factors affecting the internal re-
sistance of a cell.

b} The maximum current that can be drawn from a

cellis i

’ E e 2B heoe E ... .
=gy W= i) =% (iv) Nane of these
{r-internal resistance, R-external resistance,
E-emf)

12.a) The behaviour of magnetic field lines near a
material is given in the figure.

The material is
diamagnetic)

weeseee (pAFAMAgNELIC,

b) Write any two magnetic properties of the
above material,

e

(Score: 1+1)
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13, When 2 charge q is moving through a uniform mag-
netic field B with velocity v experiences a force,

al Write down the expression for force on the charge
in vector form.

b) Say whether the following statement is true or
false.

"When the charged particle 1s moving with velocity
in a direction perpendicular to the uniform mag-
netic field. then there is no change in its kinetic
energy even if its momentum changes.”

{Score: 1+1)

14, {a) What do you mean by the power dissipated in
a conductor when an electric current is flowing
through it?

(b)Explain the reason for the production of heat en-
ergy in the conductor.

(Score: 1+1)

15, A straight horizontal conducting rod of length
0.45m and mass 60g is suspended by two vertical
wires at it ends. A current of 5.0A is set up in the
tod through the wires. What magnetic field should
be set up normal to the conductor in order that the
tension in the wires is zero”

Answer any 6 questions from 16 to 22, Each carry 3
sCore.

16. (a) Draw the equipotential surfaces around the given
charge distribution.
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{b) A point charge +q is moved inside a spherical shell
of radius R and carrying a charge Q from a point
A to another point B which is diametrically op-
posite. Find the work done in moving the charge
from A to B. Give reason.

(Score: 2+1)

17. (a) A magnetic needle is placed in a uniform mag-
netic field as in the figure. Find the magnetic
potential energy of the needle.
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(b) When will the needlz be in the most stable posi-

tiomn.
(Score: 142)
18 |(a) Which among the following represents Ohm's
law.
-dV ooodg
) E= — fii) j = oE (iiiti :E (i) i=jA

{b)Caleulate the resistance of the material by draw-
ing the V-1 graph from the given values.

Cument (A) | Potentiai (V) |
0.1 0.2
0.2 0.4
0.3 0.6
0.4 0.8
0.5 1.0

(Score: 1+2)
19,  You are supplied with a galvanometer, a low
resistance and some connecting wires. Using a
circuit diagram, show how will you convert the
given galvanometer into an ammeter. Also find
the resistance of the converted ammeter.
20, (a) Write Coulomb's law in electrostatics in vector
form.

{b)Two charge +8nC and +2nC are placed 40cm
apart in vacuum. Where should a third point
charge be placed for it to be in equilibrium?

(Score: 1+2)
21. (a) Derive the expression for finding the capacitance
of a parallel plate capacitor.

{b)When a dielectric is introduced between the
plates of a parallel capacitor what happens to
the intensity of electric field between the plates.
Why?

(Score: 1+2)
21, (a) What are the elements of Earth's magnetic field

(b At a place the ratio of the vertical to the horizon-
tal component of earih’s magnetic field is found
to be 1. Find the angle of dip at the place.

(Score: 142)
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Answer any 3 questions from 23 to 26. Each carry 4
SCOre.

24

: (rauss's theorem in electrostatics arrive at
X for the intensity of electric field
dug to a uniformly charged infinite plane sheet
hiaving surface charge density o Cm™2,

BLLION

wo large, thin metal plates are placed as in the
1 their inner faces, the plates have sur-
face charge densities(a) of opposite signs and of

wde 17.00 x 1002 C/m?. Find the intensity
of electric field at points A and B.

frag

(Score: 2+2)

23 T 26 N9o)Baa cabayamgldd .gom
Slans aHmaNmHIT QTEHOAAE) MG, @Iendm]
Mys 4 aUedid arlma,
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muazow]  0d®)  falg@als  ERMOOBBID
AN A1 MEINDH SHUBY HEMLEIGH]
DT MIUD SRR .

(b} &Mz &HNEED 04 GRIDAnaHIg &g allm
T andemilaflalan)anmealonel  (ala
B alnlan)mn;, GdmSgies  audniaom
miaisane Al Mz Wmel aoded meo
mmis) 17.0x 10°C/m™  amsni. A, B apoml
milmeagles souaym  oemoel @
LR ELEN

A
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1 P
.B
e b = m&F
B e e .

The figure shows an electric network of resis-
Lors.

(Score: 2+2)

24,
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R, Ry
(a) Prove that — = — when no current 15 tlowmg
through the galvanilmeler.
(b) IfR, =30Q, R, =20, R, = 6Q and E = 12V and
the galvanometer shows no deflection, find the

current through R {Score: 2+2)
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25. When a current carrying rectangular coil is placed
in a uniform magnetic field, it starts to rotate,

(a) Arrive at the expression for the torque experi-
enced by the coil.

l:h)'Whal is the total force on the coil.

{c) The torque will be maximum when the coil is

| =Ll 1o the magnetic field. (parallel /
perpendicular).

(Score: 2+1+1)
26. Electrostatic potential is the work done in bringing

i unit positive charge from infinity to a point in an

Electric field.

Il“.a}.r\rrivc at an expression for potential due to a
point charge q.

{b) The potential in a region of space near the point
(—1m, 3m. Smj is V=(30x" + 36y )V. Find the
three components of electric field at that point.

(Score: 242)
Answer any 2 questions from 27 to 29. Each carry
S seore.

27.(a) The figure shows a potentiometer circuit. Draw-
ing suitable rearrangements in the circuit and

explain how will you compare the emfs of two
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(b)In the circuit shown the length of AB=5m, E=6V
and the resistance of the wire AB is 10€2. [T a cell
of emf 1V is balanced at 250cm from the end A
find the value of the resistance R.

(Score: 342)
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28, You are given Three capacitors C1, Cz. CF (C>C>

C).

{a)Using a diagram show how will you arrange
them so that the effective capacitance will be less
than C..

{biFind the effective capacitance of the combina-
thon.

(c) A paralle] plate capacitor with air between the
plates has a capacitance of 8pF (1pF = 107 F).
What will be the capacitance if the distance be-
rween the plates is reduced by half, and the space
between them is completely filled with a sub-
stance of dielectric constant 67

{Score: 142+2)

29, The figure shows two equal and opposite charges
separated by a small distance.

28.

29

C, €, C.apmn? g dhajomilgojasud aoilal
@) (C>C>C))

{a) Muanel dhapomilgmiad C, pwasadd soaowl
ey oimaled maww geman (@Halsol
402030 s il ld oilae) &

(bl DD L& lH0aMOMmISNG Muaneldyamilgnim
ST EE10 B,

(¢} sginesidanlsolod wom) mloafltleam ao)
TUZOMmD Bqld @apmigilend angjomigatad
spF amand (1pF = 107" F). 6nioiesudasisaiod
aa0L peigls muiledihe 6 980 ) alnod
mos mindeasms Gl mazlenss
AEnEla Al TIW0Ha) Do Haldmond sl
milomml apmooldlen)e?

a0) fanln  @eecomlelolsam  mel)
as Alupimayeom 0me) 10063 allim
amlE a@oemilajlalen;mn;.

{a) Redraw the figure showing the direction of elec-
tric field at point P.
{(b) Arrive at the expression for electric field inten-
sity at point P.
{c) What is the angle between the resultant electric
ficld at P and dipole moment?
(Score: 1+3+1)
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