PREFACE

It is a pride and privilege given to the Chennai Region and particularly to the team of
Patrons, coordinator and the members, who got associated themselves, with the preparation of
Study/ Support material in Physics for Class XlI students aicdemic year 20112.

Traditionally the support material aims in familiarizing the students with the different type
of questions of various lessons and orienting them towards a better performance in the AISSCE,
Board Exam. This material is to be used amaong the resources provided to the students for
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earnestly solicited
This study material has come out, slightly with a new look and dimension, on comparing

with the one of the previous years, due to the following reasens:

LYO2NILER2NIGAYy3 & /2yO0OSLIG al L¥ F2N) SFOK OKLF LXGSI
Grouping the questions sub topic wise in every chapter

Focusing much on the inclusion of probable questions and HOTS questions in epégy cha

A w N R

Recall type questions viz., questions other than the HOTS category are not included in this
volume due to constraints of size and the teachers/students may look for the same

elsewhere.

Sh.N.R.Murali, Assistant Commissioner, KVS, RO, and Chenrakdrasgecial efforts and
LISNE2Yy It FGGSydAz2y k LINLGAOALI GAZ2YZT AYy 2NAIFYAT .
members in preparing the concept map for each unit of syllabus of Class Xll Physics, which has
come out successfully. His efforts ietiing the feedback from the current year students of class Xl
and teachers from few schools helped a lot in reviewing and improving the study material.

It is sincerely believed that this material may help the students in improving their confidence

and toface the examination with a lighter mind, fetching the success.

Coordinator & Members
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1.ELECTROSTATICS
GIST
Eledrostatics is the midy of charges at rest.
Charging a body can be done by friction, induction and conduction.
Properties of charges:
0 Like charges repel and unlike charges attract.
o Charges are additive in nature i.e.,X¥=z, g,
0 Charges are quantizel. dS»> v T b yS @Y rmInzozX g ST
o Charge in a body is independent of its velocity.
o Charge is conserved.
1 To measure charge electroscopes are used.

= kG192 ~
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Where, £,= permittivity of free space
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f  Principle of superpositiorftotal = X, F, [vector sum of individual forces]
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Note: In the above triangle the quantitshown at the vertexcouldbe arrived by

multiplying the quantitieshown at the base, ie F=E X &y one of the quantity shown at
the base iggiven by the ratio of the quantities shown at vertex & the other quantity shown
at the base, ie E=F/Q d@=F/E

| Electric field: Forcexperiencedy a unit positive(or test) charge. Itis a vector. Sl unitNC

— k -
T Ez—gr
¥
E \
9 E= T r
%Oqo
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1 Field due to a point chargeE’ = 7

=
b &

-
91 Principle of SUpGrpOSitiOﬂEtotal =a inzlﬁr [vector sum of individual fields]

1 Dipole: Two equal and opposite charges separated by a small distance.
1 Dipole moment: Product of magnitude of charge and distance of separbgtween them.

It is a vector. Sl unit: Gnp=Q.2x ; direction ofp is negative to positive charge.

1 Dipole in a uniform electric field experiences no net force and instead experiences a torque.
r=p x E= 1=|pl| |E|sinf#A

1 If 8= = stable equilibriumjf #=180°= unstable equilibrium.

2kp
9 Electric field due to a dipolat a point on the axial line 3 along the direction of dipole

moment

kp
9 Electric field due to a dipolat a point on the equatorial Iiner—3 opposite tothe direction

of dipole moment.
1 Electric flux@=AS.E =|E| [AS| cos 8; Itis a scalar; SI unit: N@” or Vm.
1 GalzaaQ G KS2NBY Qi St SEENRaGI GAOAY
£

0

- -~

Eor AS Q

5 | ¢
/ ° . o

* 0
¢ is independentof B & hs

L J

9 Uniform Charge distributian

Linear charge distributiont = J—ff [4 = linear charge density Unit Ct
C A . .
Surface charge distributiomr. = J—,Lf'. [& = surface charge deity Unit Cni]

. A . .
Volume charge distributionz = J—ﬁ [2 = Volume charge density Unit Cin
! LILX AOFGA2ya 2F DlIdzaaQ GKS2NBY F2NJ dzy A ¥2 NY

Expression for  Infinite Infinite plane Thin spherical shell
Linear sheet
Flux® Al o= g4mr?
£g Eg £
Magnitude of A _L [for points on/outside the shell]
Field E 2mrey g o
o =0 [for points inside the shell]
Charge density 7 = =2 _ Qg v
Al o= AS ‘51-.-T'."':
5
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1 Properties of electric field lines:

V  Arbitrarily starts from +ve charge ande atcve charge
Continuous, but never form closed loops
Never intersect
Relative closeness of the field lines represents the magnitude of the field strength.
For a set of two like chargedateral pressure in between

V  For a set of two unlike chargedongitudinal contraction in between.
9 Electrostatic Potential: Work done per unit positivestcharge to move it from infinity to

that point in an electric field. It is a scalar. Sl unit: J/C or V

V=W/q

< << <

kq
Electric potential for a pointharge: V=—
r

1/

v

¥

9 Electric field is conservative. This means that the work done is independent of the path
followed and the total work done in a closed path is zero.

. n K
f Potential due to a system of chargds: =3 irll—q
total i

1 Potential due to a dipole at a poion its axial line

klg Elg
I - -
Vosial = — lol— cos@

1 Potential due to a dipole at a poipn its equatorial line ng =0

1 Potential difference V, — V; =kg [i —L]
) g
. kqi1qz
1 Potential energy of two charges Us———
r
1 Potential energy of a dipole : U=p.E=pE[cosf, -cosb, ]

9 Electrcstatics of conductors
(i) Inside a conductor Electrostatic field is zero
(i) Onthe surface E is always Normal
(iif) No charge inside the conductbut gets distributed on the surface
(iv) Charge distribution on the surface is uniform if the surface is smooth
(v)/ KI NBS RAAGNAROdzOAZ2Y rQA &4A R yDKSNESdzZRF ILINE LR NI de
(vi) Potential is constant inside and on the surface
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9 Equipotential surfaces:he surfaces on which the potential is same everywhere.
V Work done in moving a charge over a equipotential surfaces is zero.
V  No two equipotential surfaces intersect.
V Electric field lines are always perpendicular to the equipotential surfaces.

‘@‘ «%\\ (//

Some equipotential s or (al
(b) two identical positive charges

dl 1
M1 As E= d_ If Vis constant, & ; and if E is constant, & T°
r

9 Capacitor: An instrument to store charges and electrostatic potential energy.

Q

1 CapacitanceC = V , Ratio of charge and potential differenc&calar,

9 Sl unit: farad [F]

VAEIEIN

Capacitance of a parallel plate capacitor: =

5 p Vord

»
| »

Capacitance of a parallel plate capacitor with a dielectric medium in between:
ac, A

a-r —EI

Ulft=or C,= "

Heg A

iift=dt C,=——"—=0C,=KG

/N

C!r’:

9 Combinationof capacitors:
n
Capacitors in seriesi=§ —
C 2@
.
Capacitors in parallelc=g G
i=1
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2
1 Energy stored in capacitotd: :%CVZ %QV —lQ—

2C
q Area shaded in the graph = U @¥
\Y
» O
T Energy densityll, = ~ g, E2=—
- - D
1 Introducing dielectric slab between the plates of the charged capacitor with:
Propertyx ~ Battery mnnected Battery disconnected
Charge KQ@ Qo
Potential Vo Vo/K
difference
Electric E E/K
field
Capacitance KG KG
Energy K times £, > 1/K times £,E?
[Energy is suppliec [Energy used for
By battery] Polarization]
1 On connectingwo charged capacitors:
Common Potential: V' = % Loss of energy AU = li fl_f (1 — 1)2

1 Van de Graff generator:

V An electrostatic machine to build very high voltages.

Vv Principle V(r) —V(R) = kq(*— 1;] :

V Corona dischargeThe hollow spherical conductor in tha/de Graff generator should
have a smooth outer surface. The electrical discharge through the defected part of the

spherical conductor, where the surface is not smooth is called corona discharge.
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CONCEPT MAP

Electrostatics
Concept Map

Electric Force (F) (units: N)

/ q to get “per charge”

X q to get “for an amount of charge”

/ d to get “per distance”

x d (where d =) to get “over distance”

Y

Electric Field (E) (units N/C or Vim)

I

y

W=U-=Fd U:qu"_
U=qv o

i ——————

<]
T
I

= EZE
q

”

E=_

E -

)] O

V= Ed
4

Electric Potential Energy (U) (units J)

Electric Potential (V) (units v or 4/c)
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Combination of
charges

Concept Map

.
also in

Charge
(Coulomb)

alsoin

by pple of superposition

-

Distribution of
charges

by pple of superposition l

n
Gives rise to U.d.S‘ - n J.d‘w’ -
_ Z_lff,- . =K(§—3><r O}'K(])'L —xF
Eexbodr—0u 4 7 My
¥ n
: / Electric field \ J—
Leads to o be Potential Work d y
force ona orKdone=VvVxq
— ~ — Rl
F= ; 99 r charge g Field Intensity represented by V (volt=J/C)
ATE T e E (N/C)
- - Due to a charge
F= Eq ¥ at a distance r
Electric flux
due to charge at is 2,
adistancer (Nm ",E] V= 1 2
1 —Eds N 4zre, ¥
E= 2,;' )
dre, 1 can be calculated by using
Gauss’s theorem
p-=2
=
Electric field due to
Y
Charge
distributions
line volume
- surface
b2 e 1 4
27, = 2 d4ze, ¥’
2e
o
leads to
av
V=Ed (OR ) E=-—
dr
leads to
v

Capacitance = el
7
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QNo Questions Marks

1. How does the force between the two charges vary when
(a) The system is immersed in a medium. 2
(b) When the distance between them is halved?

Ans: (a)F=1/K timesg- (b)F=4 times f

2.  How does the electric flyxelectric field enclosing a given charge vary when the area

enclosed by the charge is doubled? 2
Ans: (&) = constant (b) E is halved

3. 2K& Ay aAftAllyQa hif S5NRL)I SELISNAYSY(. 1
some distete value and not any arbitrary value?
Ans: Because charge is always quantizedien xe

4.  Two electric lines never cross each othéahy? 1
Ans Two directions of electric filed at the point of intersection which is not possible.

5.  Wha is meant by electrostatic shielding? 1

Ans:Electric filed inside a cavity is zero.

6. Whyan electric dipole placed in a uniform electric field doesundergoes acceleration? 1
Ans Because the net force on the dipole is zefge;= 0 as F=gE

7. Why electric field lines
() Can never intersect one another?

(i) Cannot for closed loops sometimes? 1
(iii) Cannot have break in between?
Ans: Because
(i) Electric field has an unique direction at any given point
(i) Monopoles or single isolated chargesist unlike magnetism
(iii) Start from +ve charges and terminateg@te charges
8. {GF GS D lantisa Qislav td dérive the electric filed at a point from an infinitel 1
long straight uniformly charged wire.
Ans: Statement E.dS 4
€
Derivation for E ss———
206e,r
9.  Write the expression for the electric field, charge density for a uniformly charged thin 3
spherical shell.
Ans
kQ Q
E,=— a = S
g2 : 4=
10.
| . I 3
Write the expression for the electric field in the regions I, 11, Il shown in the above figi

Ans:E=E,=0 EI k¢

11
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11.

13.

14.

16.

17.

18.

19.

Ans

20

The electric field in a certain region of spacetis= 100 £ NC 1. How much is the flux

passng throughl y F NBI W1 Q AF Ad A& F LI NI 27F
30°with the axis?
Ans vyl mn! +Y 9 k{ /h{. . Tne
oxd v2l n xY)o. T odn
=10'' 02a‘ =Y
5SRdz0S / 2dzZ 2YoQaw. f 1 ¢ FTNRBY DI dzaaQ
Ansp=ES=2
]
E'><=l;1r’r:=_E
]
F=Eqg,
_ L
T dme,r?

Name the physical quantities whoS¢ unis are Vm, V. Which of these are vectors?
Ans: +Y Th St SO0 NWVOTHEt &DE NécOl FR BX R

An eletric dipole #uC ikept at ceordinate points (10, 4) are kept at (21, 5), the
electric field is given b§ = 20i NC. Calculate the torque on the dipole.

Ans: Calculate first dipole moment usimgq.2x

Then calculate torque using = # ¥ £ and hence findt| =13.4 N m

Two charges 5uG3uC are separated by a distance of 40 cm in air. Find the location ¢

point on the line joining the two charges wleethe electric field is zero.
y= ~E 33 =8
Ans: Solve for x from the equatior"f:“'\’c__izc = ‘{_;jc ~

Show diagrammatically the configuration of stable and unstable equilibrium of
electric dipole () placed in a unifan electric field €).

ANs: — —
PA Pa
EA EA
Stable Unstable

Show that at a point where the electric field intensity is zero, electric potential need r
be zero.

dv

dr’
IfE=6 V= constant

1
Plot a graph showing the variation of coulomb force F veﬁu&here r is the distance
0SG6SSy GKS (62 OKINBSaE 2F S| @k /L ANIG
the graphs obtained.
[Hint : graph can be drawnhoosinggve axis for force only]

ans|| > [

12
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21.

22.

23.

24

25

26

1/r? B
F

A thin straight infinitely long conducting wire having charge derisisyenclosed by a

cylindrical surface of radius r and length |, its axis coinciditigthe length of the wire.
Find the expression for electric flux through the surface of the cylinder.

Al 3
l'yay | aAay13d DI dza&Qa [l 200FAYY
€g

Calculate the force between two alpha particles kept at a distance of 0.02mm in air.
2w iLlex 1070

F=ex10t—
2% 10507

A charge +Q fixed on the Y axis at a distance of 1m from the origin and another cha
+2Q is fixed on the X axis at a distancg @i from the origin. A third chargeQ is
placed at the origin. What is the angle at which it moves?

Ans:Force due to both the changes are equal Z&® ' to each other so the resultant
force will make 4%5with X-axis.

Explain the role of earthing in house hold wiring.
Ans: During short circuit, it provides an easy path or emergency way out for the char
flowing to the ground, preventing the accidents.

What isthe difference between charging byduction and charging by friction?
* In frictional method, transfer of charges takes pldi@am one object to the other.
* During induction, redistribution of charges takes pladgthin the conductor.

Two electric charges > >/ | NB thieJwb corfddRs of a isosceles right anglec
triangle of side 1 m as shown in the figure. What is the direction and magnitude of
electric field at A due to the two charges?

A

4 e'T 3¢C

E=45 x 10°NC™?
Ans:

& = 36.9° from line AB

13
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ELECTRIC POTENTIAL

S.No. QUESTIONS
1 Is it possible that the potential at a pointdasro, while there is finite electric field intensit 1
at that point? Giveanexample.

Ans:Yes , Centre of a dipole

2 Is it possible that the electric fieli at a pointiszero, while there is a finite electric 1
potential at that point. Givanexample.
Ans: Yes, Inside charged shell

3 Can two equipotential surfaces intersect? Justify your answer. 1
Ans: No. Otherwise it would meatwo directions for force at @oint.

4 Is potential gradient a vector or a scalar quantity? 1

Ans Scalar quantity

5 2NAGS (GKS RAYSYWARG| LISRENNVGA OAGE FFT TI1
Ans [ML°T'A%

6 An electric dipolés placed in an electric field due to a point charge. Will there be a forc 1
and torque on the dipole?

Ans: Yes, Both force and torqueithact

/V-G

2a

+q A

A
v

v

7 An electron is placed at A, in the presence of a point charge +q located at C, is move 1
point B, such that ABC an equilateral triangle. Find the work done in this process
Ans Zero

8 Draw the graph showing the variatiaf electric potential with distance from the centr 1
of a uniformly charged shell.

Ans Y

v

dist
9 Find the ratio of the electric field lines starting from a proton kept first in vacuum and 1
then in a medium of dielectric constant 6.
Ans 6:1

14
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10  Calculate the electric field from the equipotential surface shown below. 1

2m
2V 4V 6V

1 4
/

3m

4m >

/ >
- dv

Ans 2V[E:d—,dv —_2V, dr ]_:n]
r

11  Sketch the electric field lines, when a positive chargeji i the vicinity of an uncharge 1
conducting plate.

Ans 4
+

12 2KIFG Aa YSIyd o& WwWStSOGNRAGFGAO aKAStIFH1
Ans The electric fieldnside a conductor is always zero

13  Compare the electric flux in a cubical fauwe of side 10 cm and a spherical surface of 1
radius 10 cm, when a change of 5uC is enclosed by them.
Ans Electric flux will be same in both the cases.

14  Two identical metal plates are given positive chargear@ Q, where Q > Q. Find the 2
potential difference between them, if they are now brought together to form a par¢
plate capacitor with capacitance C.
Ans (Q ¢ Q)/2C

15 27 small drops of mercury having the saradius collapse to form one big drop. Find thi 2
ratio of the capacitance ohe big drop to small drop.

Ans [3:1]

16 ! dzyAFT2NXt& OKFNHSR NRR gAOK fAYSIEN O2
Odzo A OF £ & i NHzO (i deNabt veloEity andl Rdves QUt fbm ¢hé dposit® B
Draw the graph between flux and time.

Ans 4

v

time

15
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17

Ans

18

19

20

21

22

23

24

25

26

Draw a graph showing the variation of potential with distance from the positive chart

negative charge of a dipole, lohoosing the miegpoint of the dipole as the origin.
A

A
v

d

If E = & +4j-5k, calculate the electric flux through a surface of area 50 unitsciplane 2
Ans 200 unit

The spherical shell of a Van de Graff generatto e charged to a potential of 2 million 2
volt. Calculate the minimum radius the shell can have, if the dielectric strength of air i
kV/mm.

Ans [2.5m]

How willyou connect seven capidtors of 2uf to obtain an effective capacitance of 10/1. 2
Ans 5 in parallel and 2 in series

Derive the expression for the potential due to a dipole. Find the ratio of the potential 3
along the equatorial and axial line of a dipole.

Derive an expression for the potential energy ofyatem of two electric charges an 3

external electric field.

Show that the potential of a charged spherical conductor, kept at the centre of a char 3

hollow spherical conductor is always greatiean that of the hollow spherical conductor,

irrespective of the charge accumulated on it.

Ans VaWl 0 lj k n -1IR) 6 mk NJ

(Principle of Van de Graff generator)

Explain why the electric field inside a conductor placed in an external electric field is 1

always zero.

Ans Charge lies on the surface of a conductor only

A proton moves with a speed @f45 x 16m/s diredly towards a free proton initidy at 2

rest. Find the distance of the closest approach for the two protons.

Ans 5.56 x 1G°m

Three point charges of 1C, 2C & 3C are placed at the corners of an equilateral tria

side 1m. Calculate the work done to move these charges to the corners of a sr

equilateral triangle of sides 0.5m.

Ans 9.9 x 16°J 2
1C

/AN

3C

16
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CAPACITORS

S.No
1

o Ol

QUESTIONS
What happens to the capacitance of a capacitor wtze copper plate of thickness or 2
third of the separation between the plates is introduced in the capacitor?
Ans 1.5 times @

A parallel plate capacitor is charged and the charging battery is then disconnected. \ 2
happens to the potential diffemce and the energy of the capacitor, if the plates are
movedfurther apartusing arinsulating handle?

Ans Both Increases

Find the equivalence capacitance between X and Y. 2

X ] I

||
34 34f 34 Y

Ans g f >

A pith ball of mass 0.2 g is hubg insulated thread between the plates of a capacitor a 2
separation 8cm. Find the potential difference between the plates to cause the thread
incline at an angle fAvith the vertical, if the charge in thethiball is equal to 10C.

Ans 429V

Derive the expression for the energy density of a charged parallel plate capacitor. 2

What is an equivalent capacitance of the arrangement the shown below 3
s {eF :
2 ZJF 2 #F
dadil
| i i D
4 uF I/‘ 8 uF

If 6V cell is connected across AD. Calculatgtitential difference between B&C.

A parallel plate capacitor is charged to a potential difference V by d.c. source and th 3
disconnected. The distance between the platethes halved. Explain with reason for th
change in electric field, capacitameand energy of the capacitor.

Ans Use the formulae Electric field remains sam€apacitance doubled&Energy halved

Derive arexpression for capacitance of parallel plate capacitor, when a dielectric slal 3
dielectric constant k is partiallptroduced between the plates of the capacitor.
A potential difference of 1200 V is established between two parallel plates of a cape 3
The plates of the capacitor are at a distance of 2 cm apart. An electron is releasel
the negative plate, athe same instant, a proton is released from the +ve plate.
(a)How do theirij velocity (ii) Energy comparerhen they strike the opposite plate
(b) How far from the positive plate will they pass each other?
Ansa. (i)42.84(ii)equal

b. 2.7cm

17
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10

11

12

13

14

Drawa graph to show the variation of potential applied and charge stored in a capar 3
Derive the expression for energy stored in a parallel plate capacitor from the capacit

A

v

a
Findthe capacitance of a system of three parallel plates each of areaséparated by d 2
and ¢ m respectively. The space between them is filled with dielectrics of relative
RASE SOGNAOYy D2y adlyd
Ans 0/A/ di0 BN do 'l
Two parallel fate capacitors A and B having capacitance 1uF and 5 yuF are charged 3
separately to the same potential 100They arethenconnected such that +ve plate of A
is connected ta;ve plate of B. Find the charge on each capacitor and total loss of ene
in the caacitors.
Ans 400uC, 500uC and 5/3 x 10

Calculate the capacitance of a system having five equally spaced plates, if the area 3
plate is 0.02 rhand the separation between the neighboring are 3 mm. in case (a) ar

(a) {b)

Ans (Hint Capacitancef aparallelplate capacitor,A/d )

1.18x10> C | yR

236x10> C
Net capacitance of three ide@il £ O LJ- OA G 2 MMBat viillybe theB heh Sa 2
capacitance if connected in parallel?
Find the ratio of energy storeid the two configurations, if they are both connected to
the same source.

Ans ¢ #
1:9

18
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2. CURRENT ELECTRICITY
GIST

9 Current carrierg; The charge particles whose flow in a definite direction constitutes the
electric current are called current carrieisg.: Electronsn conductors, lons in electrolytes,
Electrons and holes in sermdonductors.

9 Electric current is defined as the amount cbfrge flowinghroughany crossection of the

conductor in unittime | =Q/t

Currentdensity JF I/A.

h K'Y Q a Cutréntithrough a conductor is proportional to the potentifference acrostghe ends

of the conductor provided the physical conditions such as temperature, pressunmemain

constant.Vh i.d.V = IRWhereRis the resistance of the conductor.

Resistance is the opposition offered by the conductor to the flow of current.

Resistanc® = f & K S N&the Tesistivity of the material of theonductor length and A area of

cross section of the conductor.

f Resistivity  ['né’YWherem,n, e aremass, numbedensity and charge of electron
NE & LIS O-ielaxat®r téng of electrons.

= =

=a =

1 Relaxation time is the average time interval between two successive collisions
f Conductance of the material G =1/R amhductivity® ' MK
9 Drift velocity is the average laeity of all electrons in the conductor under the influence of applied
electric field.Drift velocity M[ 0 S9 k Y 0 _
< A i s - .~V .
T Mobiityé >0 2F | OdzNNBYy U OF NNASNI Aa 0 K/7$=E'NJ- urz 2%

1 Effect of temperatureon resistance: Resistance of a conductor increase with the increase of
temperature of conductoR. = R(1 ®T),6 KSNBE h A& GKS GSYLSNI GdzNB
of the conductor.

1 1 1 1
F—

== += &

I:\)Parallel R FS IrD?‘

1 Cells: E.M.F of a cell is defined as the potenti&dihce between its terminals in open circuit.
Terminal potential difference of a cell is defined as the p.d between its ends in a closed circuit.

1 Internal resistance of a cell is defined as the opposition offered by the cell to the flow of current.

rzE-l
\Y

1 Grouping of cells :

f Combination of resistors: R .= R +B . R,

i) In series grouping circuit current is givenlpy :
R+ nr

i) In parallel gouping circuit current is given bL/p = where n,m are number of cells in

+mR
series and paralladlonnection respectively
f YANDKK2FFQa wdzZ SY

i) Junction RuleThe algebraic sum of currents meetiagapoint is zerog | =0
i) Loop rule:The algebraic sum of potential difference aroundlosedoop is zer@ V =0

1 Wheatstone bridge is an arrangement of four resistors arranged in four arms of the bridge and is
used to determine the unknown resistee in terms of other three resistances. For balanced

Wheatstone BridgeE = g

Q
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9 SlideWire Bridge or Metre Bridge is based on Wheatstone bridge and is usaéasureunknown

resistance. If unknown resistance S is in the rightgaml.iil) R

Potentiometer is considered as an ideal voltmeter of infinite resistance.
Principle of potentiometer: The potential drop across any portion of the uniform wire is
proportional to the length of that portion of the wire provided steaglyrrent is maintained in it
i.e.@ |h
1 Potentiometer is used to (Qompare the e.m.f.s of two cells (@gtermine tre internal resistance
of a cell andjiii) measure small potential differense

E

1 Expression for comparison of e.m.f of two cells by usotgmtiometer,— = L where | |, are the
2 2

balancing lengths of potentiometer wire for e.m.Esand E of two cells.

1 Expression for the determination of internal resistance of alégltjiven by

r=(h LR/

Where | is the balancing length of potentiometer wire corresponding to e.m.f of the gifijtlof
terminal potential difference of the cell when a resistance R is connected in series with the cell
whose internal resistancs to be determined

1 Expression for determination of potential differende[E/(R+r)]rl/L where Lis the length of the
potentiometer wire, | is balancing length, r is the resistance of potentiometer wire, R is the
resistance included in the primary cirtui

W2 dzf Sofheatifigstaies that the amount of heat produced in a conductor is proportional to (i)
square of the current flowing through the conductor,(ii) resistance of the conductor and (iii) time
for which the current is passed

9 Electric power: Its defined "as the rate at which work is done in maintaining the current in electric
circuit. P =VI =R =VIR

9 Electrical energy: The electrical energy consumed in a circuit is defined as the total work done in
maintaining the current in an electricafeuit for a given time. Electrical energy k ¥ PRt
=(V//R)t = Pt

= =4
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Drift velocity Mobility

ek ,
Va = JT 7 u= Ya

" E

-] +,

“a
b
7 Is deh"fmme

Current —density |=q/t
- 1 5 .
= —(Am™) TA
J 4

CONCEPT MAP

Charges
(Coulomb)

direction

Series combination
same | & diff. V

R=2R
I=|

Ohmic conductor

le—] (eg- nichrome)

/

can be connected in

Parallel
combination same
V and diff. |

1 &1
@_;a
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non-chmic
conductor (eg-
Semi-conductors)

(Ampere)

Resistance

R=V/I QO

Temperature
Re=Rq(1+a At)

21

flowing in definite

sl
¥-3
( ﬁs"\&
Electric Current |

Heating effect H=I"Rt
(joule)

PR

Power dissipated

P=1°R

Potential
difference (V)

1. Nature of material Reel/n
(n no density of electron)
2. Dimensions of the

material R=p—




QUESTIONS

. $OEEO OAI T AEOGUHh #OO0OO0OAT Oh o1 OAT OEAI AEEEAOAT A,
1. How does the drift velocity of electrons in a metattimductor varywith increase in

temperature?
Ans remainsthe same

(1)

2. Two different wires X and Y of same diameterdfutifferent materialsare joined in serieand
connected aross a battery. If the number density of electrons in X is twice that of Y, find tbe rati (1)
of drift velocity of electrons in the two wires.
Ans: W/Vgy = niny=%

3*1 nK y2y Ayaddl SR 6 A Rahdboththehiwsdre thigteditk &achy A & RES
other. Find its new resistance?

Ansm K
1)

4. Can the terminal potential difference of a cell exceed its emf? Give reason for your answer
Ans Yesgduring the charging of cell.

5. Two wires of equaéngth oneof copper and the other of manganin have the same resistance. (1)
Which wire is thicker?
Ans Manganin.

6. TheM. 3INIJ LIK F2NJ I O2y R dAX§ @hdfis Yhe rpsBtanceéfthad t S . 6 A ij(F_([) +
conductor?

Ans R =Cot v
7. Itis found that 1& electrons pass from poiX towards another point Y in 0.1sHow much is (1)
the current &what isits direction?

Ans 1604 from Y to X

8. Two squae metal plates A and B are of the same thickness and material. Thef&de twice 1)
that of sideo fA. If the resistance of A and B are denoted gl R, find R/ Rs.
Ans: 1

9*. The VI graph of two resistors in their series combination is showhich one of these graphs (1)

shows the series combinations of the other two? Give reason for your answer.
A

3

v

Ans: 1 vV
(2)
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10. Plot agraph shaving the variation of conductivityith the temperdure in a metallic conductor.

Ans:
s|\_
T

11. Draw a graph to show thariation ofresistanceof the metdlic wire as a function of its diameter )
keeping the othefactor constant.
Ans:
R
D

12.* A copper wire is stretched to make it 0.2% longer. What is the percentage chaitge in
resistance?
HINT:MassmI' ! f R X ?“mw=kF, dRRk 100 £ 2dl/1%100, = 0.4%

13.* A uniform wire of resistance R is shaped into a reg#i@sided polygon where n is even. Find
the equivalent resistance between (i) Opposite corners of the polygon (igejaorners of the (2)
polygon
HINT: (i) For resistance between C andRec= R/4
(i)Rw= (R/n(R1).R/N)/ (R/n + (A).R/n) = R¢h)/n?

14. Anon-conductingring of radius r has charge g distribute over it. What bélithe equivalent 2)
currentifitrotatSa ¢gAGK Fy Fy3dzZ I NJ gSt20AG8 . K
lyay LI ljkd ' ljkn k. T |j«KH"

15.* Two cells each of emf E and internal resistangasd r, are connectedn series to an external
resistance R. Can a value of R be selected such that the potential differenceiddttbelfis O.
Ans = 2E/(R +1+ 1) Potential diff. for firstceV; = Eclr,=0

E = 2BEVR+E+01 Solvinghese we getR =1-r,

(2)

16.* A battery has an emf E and int@l resistance r. A variable resistance R is connected across the
terminals of the battery. Find the value of R such thatlfa)current in the circuit is maximum (b)
the potential difference across the terminal is maximum.

Ans: (@) I=E/(r+R) | = haxWhen R =0 mat= E/r
(b)V=ER/(r+R) =E/(r/R+1) Vszwhen /R + 1laminimum,r/R=0,V=E

17. A piece of silvewireK I & | NB a A a i I y OtBe rexidtance Kithe goRstaritamie A { f
of one thrd of itslengthand one halbf its diameterif the specific resistance of the constantan
wire is 30 timeshan that of thesilver?
r'yay nn¥k

0S5
(2)
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18. Calculate the current shown by the ammeter in the circuit shown @)

p K
Mn K
M N K
M nH
+
3.
p K
|
10V

lyaY w I' X FYyR L I p!

19.* The plot shows the variation of current | through the cross section of a wire over a time interv@)
of 10s. Find the amount of charge that flows through the wire over this time period.

1;

I(A)

v

0 5 t(s) 10
Ans: Area under thetlgraph, g = 37.5C

20. Find the resistance between the pointsAiand B and (ii) A and C in the following network (2)

M K MK M n K

A"\ WN—F"W"—8
M”K% %MH'K
DW M —"\N—c

M K M K M n K

Ans: (VR HT ®PpK af 01K OAAUL w

21. Two wires of the same maial having lengths in the ratio 1:2 and diameter 2:3 are connected in(2)
series with an accumulator. Compute the ratio of p.d across the two wires
lyayY w ' 2 f kRURsF9/8n ~ f W/E=RRYIzR:=9/8

22.* A cell of internal reistance r is connected across a variable resistor R. Plot a graph showing th%)
variation of terminal potential V with resistance R. Predict from the graph the condition under
which V = E.

24
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v

R

Ans V = (E/r + R =(E/1+r/R) V=EwhenR=0

23. 4 cells of identical emf;Hnternal resistance r are connected in series to a variable resistor. The 3)

following graph shows the variation of terminal voltage of the combination with the current output.

(What is the embf each cell used?
(i)For what current from the cells, does maximum powissibation occur in the circiit
(i) Calculate the internal resistance of each cell

A

5.67
V(Volts) B

2.8

1.4+

| | |,
05 1 15 2
I(Ampere)

Ans: 4E=5.6 E=14V

When | =1A,V=2.8/4=0.7V
Internal resstance, r=(E+x O0OKkL T noTK

The output power is maximum when internal resistance = external resistance,z44E/ (4r +4r) = 1A

24.* An infinite ladder network of resistancesisconst&i® A GK MK YR HK NBaiAad

! / MK MK M K M K
WA AW

'_6V §H'K % % H K H K

B D

A 6V battery between A and B has negligible resistance.
(i) Find the effective resistance betweénand B.

Ans: Since the circuit is infinitely long, its total resistance remains unaffected by removing or

mesh from it. Lethe effective resistance of the infinite network be R, the circuit will be

25
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R=—"211 R =20
R+2

250 ¢KS NBaAallyOS 2F | (dzy3alSy FAChYSORiThe G gypnc
temperature coefficient of tungsten is 0.0045 at °C.
Ans:UseRROMb h (g HpyTK w

26. The circuit shown in the diagram contains two identical lamps P and Q. What will happen to th@)
brightness of the lamps, if the resistancgiRincreased? Give reason.

i

Ans: Brightness of P and Q decrease and increase respectively.

))8 +EOAEET £&£60 201 A AT A APPI EAAOQEITO
1.0 aAy3 YANDKK2HRLow, fFgax OFf OdzZ S L

3)
fn
H K
p T Iy oK
uﬂ b T6V
Ans: | =48/31A ,=18/31A ;= 66/31A
2. In the dicuit, find theO d2NNB y i G KNR dz3K (G KS nK NBaradznp O
v K vy K K
—1 |1l I?l l IR
V1 HK W H K
Ans: | = 1A
Ill. Wheatstone bridge and Potentiometer
1. The emf of a cell used in the main circuit of the potentiometer should be more than the potential
difference to be measured. Why? QD
2¢KS NBaAradlryOoS Ay (GKS €STaG 3L 2F I YSGUNB O0NRRE
end. Calculate the value of the unknown resistance. 1)

lya { ' MHDPpXK
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3. How can we improve the sensitivity of a potentiometer? D)
4. Why is potentiometer preferred over a voltmeter? QD
5. Write the principle of working for (2)
() ameter bridge & Wheatstone bridge.
(i) a potentiometer.
6. How does the balancing point of a Wheatstone briggeaffected when (2)
i) Positionof cell and Galvanometer are interchanged
i) Position of the knowrand unknown resistanags interchanged?
7. Explain with a neat circuit diagramow will you compare emf of two cells using a potentiomet¢g)
8. With the help of circuit diagram describe the method dfndingthe internal resistance of the

Primary Cellusinga potentiometer. 3)
9. With thehelp of aneat circuit diagram describe the method to determine the potential difference
across theconductorusing a potentiometer. 3)

10. Calculate the current drawn from the battery in the givestwork.

H K

Ans: | = 2A
11. Find the value of X and current drawn from the battery of emf 6V of negligible resistance

3

H n K
W
X
WA
6V HoOn
lyaY - I' ¢cX FyR L ' wm!

12. Find the value of the unknown resistan€eand the current drawn by the circuit from the battery 3)
if no current flows through the galvanometer. Assume the resistance per unit length of the wire is
nonmKOY

H K

X
MWW

<« 1200780
||
|

AYS
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Ans - ' oK

13. In the circuit shown, AB is a resistamdes of uniform crosg, section in which a potential (3)
gradient of 0.01V crhexists.
(a)If the galvanometer G shows zero deflection, what is the grof tae cell used?
(b)If the internal resistance of the driver cell increases on some account, hoiv will
changethe balancepoint in theexperiment?

=1

A 1800m J B

o

Ans: (a) PDM= 1.8 V (bBalance pt. will shifiowards B since V/I decreases.

®3)

14.* In a potentiometer circuita battery of negligible internal resistaniseset up as shown to
develop a constant potential gradient along the wire AB. Two cells of grafgdEs are connected in
series as shown in the combination (1) and (2). The balance points are obtained respectively at
400cm and 240cm from the point AnBi(i) B/ E; and (ii) balancing length for the cell&ly.

[ 19—

E

— H
E B

Ans:E+ Eb nMBhAZ9unnI{2¢UBk4 I . (B+ B/E = 400/} I;9320cm

15 A potentometer wire of length 100cm havilg NBaiAaidl yoS 2F mnK Aa 3p2yy
resistance and cell of emf 2V of negligilsiernal resistance. A sour@nf of 10mV is balanced
against a length of 40cm of potentiometer wire. What is the value of the external resistance?

E 2V

|I AW

<+«———100cm R—>

«— 40cm» 2J B
E =10mV
Ans: |=E/(R+10)=(2/IR+10ySaAradlyO0S 2F nnOY GANB Aad nXo

AtJ, (2/IR+10)x4=10%10 w ' T pn¥K
3)
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16.* In the potentiometer circuit shown, the balance point is atState with reason where the
balance point will be shifted when

(DResistance Riscreasedkeepingall parameters unchanged.

(ilResistance S is increased keeping R constant.

(iiCell P is replaced by another cell whose emf is lower than that of that cell Q.

P R
A i | yO\ %x— B
Q S H
Ans: (i)As R is increased V/I will decrease hence X will shift towards B.
(i)No effect. (iiBalance point is not found.

17.* A potentiometer wire has a length L and resistangeltis connected to battery and a

resistance combination as shown. Obtain an expression for the potential difference per unit length

of the potentiometers ANB® 2 Kl G A& GKS YIFIEAYdzy SYT 2F | WwiSa
point on this potentiometewire? What pre@utions should one take while connecting this test cell 3)

to the circuit?

R i | (o}

S

A B
Ans: Total resistance of potentiometeire R= R + RER+S)
Current in the circuit

| = (R + (RS/R+S))
Total potential difference across AB

V=IR=ER (R + (RS/R+S))
Therefore, PD per unit length is

V/IL=E RL R+ (RS/R+S))
Max emf of a test cell should be less than V.
Precaution: Positive terminal of the test cell must be connected to positive terminal of the battery.

18. The variatiorof potential difference V with lengthin case of two potentiometers X and Y as

shown. Which one of these will yquefer for comparing emfs dfvo cells and why?
A

®3)

X

\/ Y

[

|
Ans :ThepotentiometerY ispreferred, as it has lowpotential gradient(V/1)

©)
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19. Two cells of emfs;lAnd & (E> E) are connected as shown

=] E
When a potentiometeis connected between A and B, the balancing length of the potentiometer
wire is 300cm. On connecting the same potentiometer between A and C, the balancing length is
100cm. Calculate the ratio of Bnd E.
Ans: Eh 300,E.¢E, 100, E1E=3/2

IV. Electric energy and power

1. 2 KIFG Aa GKS fFNBSad @2taGF3sS &2 dzo.ewy él-TSt‘e(l)Lszd

2. Which lamp has greater resistanceg@®wW and (iil00W when connected to the sansepply? (1)
Ans:R=%t X aswnore resiskahc& cn flYL K
3.Nichrome and Cwires of thesame lengtrandsame diameteare connected in series in an 2)

electric circuit. In which wire will the heat be produced at a higher rate? Give reason.

Ans P =3w R Heaproduced is thighein Nichrome wire.
4.* An electric bulb rated for 500W at 100V is used in circuit having a 200V supply. Calculate the
resistance R that must be put in series with the bulb, so that the bulb delivers 500W.

Ans Resistance of bulbavt I n n KIhe $amd powpet dissipatdn, current should be 5A

N . N . A s 4oax . 2 i
6KSY UKS 0dzZf 6 Aa O2yyYySOUSR 02 | Hnnt adzLJLJ é<s>) ¢ K S
resistor should be connected in series.

5. Two bulbs are marked 226M00W and 220M60W. They are connected series to 220V mains. ()

Find the ratio of heat generated in them.

Ans:Hi/H, = FR/I’R.= R/ R= %

6.* Can a&80W, 6V bullbe connectedsupply of 120¥ If not what will have to be done fat? (3)

Ans: Resistance of bubR&M I' oc k on ['capachyokthe bulb | = P/\z2NIRB vy (i

I NBaradlyoS wQ G2 06S FRRSR Ay a4SNRSAa gAGK GKS
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3. MAGNETIC EFFECTS OF CURRENT AND MAGNETISM
GIST

Magnetic effects of current and Magnetism:
1. Magnetic field:
It is a region around a magnet or current carrying conductor in which its magnetic influence
can be felt by a magnetic needle.
2. Biot-Savart Law
dBI' L Rt { A%y * kxn~ NJ
> n~ “Hm/&n
O5ANBOGAZ2Y 2F R. Oly 0S8 F2diyride]o e dzaAy 3 al Eg St ¢
3. Applications :

0] Magnetic field at a centre of a current carrying circular coll (l/2a
(i) Magnetic field at a point on the axis of current carrying coil.
. T oNiz®/2(a®+%)**N=no. of turns in the coil
4. ' i PAOAGO AEOAOEOAI 1 Ax

ltstal Sa GKFG GKS fAYyS AyaGaSaNIt 2F YIFIIy§GdAO FASH
times the total current threading the closed path.

. Br o>
5. Applications

i) Magnetic field due to straight infinitely long current carrying straight conductor.
B=>L K H™ NJ

i) Magnetic field due to a straight solenoid carrying current
. Tonl>
n= no. of turns per unit length

iii) Magnetic field due to toroidal solenoid carrying current. I I
. >abLkKH™ N

N= Total no. of turns.
6. Force on amoving charge

0] In magnetic fieldF=q(V x B)
(ii) In magnetic and electric field ' lj @9 b6 A E . 08 F2NDOS
7. Cyclotron

It is a device to accelerate charged particles to higher energies

P Poton

O Oscillator

D, D, Hollow metal Dees

(i)  Prinaple
(&) When a charged particle moves at right angle to a uniform magnetic field it describes
circular path.
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(b) Anion can acquire sufficielytlarge energy with éow ac voltaganaking it to cross the same
electric fieldrepeatedly undela strongmagnetic fied.

(i)  Cyclotron frequency or magnetic resonance frequency
ATl .KH YSZ ¢IFH  YK.|jTgrvokyY

(i)  Maximum velocity and maximum kinetic energy of charged particle.
Vi=Bgr/m
E.=1/2B¢°rn2/m

8. Force on a current carrying conductor in uniform
F=(Il x B)
I=length of conductor
Direction of force can be found out usiRtgy” A y Bfthand rule.

9. Force per unit length between parallel infinitely long current carrying straight conductors.
C K folfl.k wel™
(a) If currents are in same direction the wires will attract each other.
(b) If currents are in opposite directions they will reeich other.

10. 1 Ampereg One ampere is that current, which when flowing through each of the two
parallel straight conductors of infinite length and placed in free space at a distance of 1m
from each other, produces between them a force of 2XNdm of thei length.

11. Torque experienced by a current loop in a uniform B.

' bL.! {Ay"
Ta- .

Where M=NIA

12. Motion of a charge in
(a) Perpendicular magnetic fiele=q(vxB),F=qvBSin90=deBcular path)
(b) Parallel or antiparallel fieldF=qvBSin0 (or) qvBSin180SB&ightline path)
allAy3a Fy Fy3ftsS ufiditAdH'OK 2.F (RISARKSEIMAET 607

g |/ 2a8° A& NBaLRyaaotsS F2NIEAYSIENI Y2GA2Yy O
viAYy' A& NBaLRyaAaofS F2NJ OANDdzZ I NJ Y2(A2Y

Hence trajectory is a helical path
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13. Moving coil galvanometer
It is a sensitive instrument used for detecting small electric Currents.

Principle

Pointer

When a current carrying coil is kept in a magnetic field, it

Experiences torque.

LI'Ykb. !Ih

Brly3dzZ I NJ RSTt SOGA2Y

K= Restoring torque/angular twist R
=Area of coil
/| dZNNBy (i aSyardadiaigiaide I hkLlb.!KY
+2fGFr3S aSyairdAaAg@gadaer hkxlb. ! kYw
(a) Conversion of galvanometer into ammeter
A small resistance S is connected in parallel to the galvanometer coil
S=IGIH,
R=GS/G+S
(b) Conversion of galvanometer into a voltmeter.
A high resistance R is connected in series with the galvanometer coil.
R=V/|-G
R=G+R

14. Representation of uniform magnetic field.

vy

15. Magnetic dipole moment of a magnetiipole.
M=m (2l)

m= pole strength.
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16. Work done in rotaﬁng a magnetic dipole in a magnetic field.
W =MB(Cos 3,. cos 8,)
We R 5
17. Magnetic field due to magnetic dipole
a) at any point on axial line (P)

2
_ 4% 2Mr
4 5 (r*-1%

b) at any point on equatorial line

2 oM
3=__4 ( 2+£2)% =
& Geographic meridian
8. Elements of earth’s magnetic field i (_fTL '
Magnetic meridian «—
a) Declination ( g) ¢ By

It is the angle between the magnetic meridian and geographi#;
meridian

b) Inclination (or) Dip ( .5)

It is the angle between the direction of total intensity of earth’s
magnetic field and its horizontal component.

¢) Horizontal component of earths magnetic field (By)

It is the component of total intensity of earth’s magnetic field along the
horizontal.

tn 5=/ 8- 575,

"2 a) Intensity of magnetisation I

I= M _ Magnetic moment

Volume

Ry w

I'= — where m is pole strength

b) Magnetic induction B
B= 4, (H+])
H = strength of the magnetising field

c) Permeability
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20.

21,

d) Susceptibility Hints/Ans.
A= :
H
Hysteresis
Intensity of magnetisation lags behind the magnetising fieldf Y

-

when a magnetic substance is taken through a complete cycle 9
magnetisation.
a) Retentivity or remanance

ob (or) od

It is the value of magnetic field intensity retained by the magnetif
substance when the magnetising field is reduced to zero.

o/
< 3"

I N

b) Coercivity:- (oc (or) oa)- It is the value of magnetizing field
required to reduce the residual intensity of magnetisation of
sample to zero.
c) Hysteresis loss:- It is the loss of energy which takes place
when a magnetic substance is taken over a complete cycle of
magnetisation.
a) Ele« fromagnet:- It is a magnet whose magnetism is due to
currerit flowing through a coil wound over a soft iron. It maintains
strength till the current is on in the coil. (eg) Soft iron
b) Permsz.-ont magnet:- It is a magnet which owes its strength
due to the alignment of its molecules. It can be produced by
1) Single touch method
2) Double touch method.
3) eg. steel
Properties to make
1) Electro magnet

High retentivity and low coercivity
2) Permanent magnet

High retentivity and high coercivity
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23. Behaviour of magnetic field lines near

a) Diamagnet

b) Paramagnet \+—/
S ' e

N
P
T —r
> s
N
/ 1 e Y
/ o e rat———————.
c) Ferromagnet
EE——— e
— o g
—z -

24. Graph between H and |
A = Paramagnet

i = Ferro magnet
= Diamagnet
25. Graph between ym and Temperature
xmﬂ - \xm
Dilmlﬂﬂ;' T-> Paramagnet T—: Ferromagnel T3
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CONCEPT_MAP

Moving charges
or current

leads to

Magnetic field

which can be calculated by

Biot Savarts law Ampere’s circuit law
applications applications
Field due to current carrying Magnetic field due to
1,1 1 p=
straight conductor B= a solenoid B= ,nl
2xr
Field due to current carrying coil Magnetic field due to
11 current carrying toroid B=
at its center B= o ving
2r Lanl
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in rest or Charg o

in mation when moves through
perpendicularly
Electric / Magnetic
Field Field
\ EXperiences a Experiences a
Force
dieto £ dueto B
- - . S . -
F=gE F =q(vxB) F=(il x B)
leads
tO _ I-} —
s bot r=(iA x B)
to —_—
F=g[E+(vxB)) (Moving coil
Principle of linear particle galvanometer)
accelerator 20
(Van de Graff generator) =012
dr v
(Definition of unit
of electric current)
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1*

2*

4*

7*

10*

11

QUESTIONS

Magnetic force
In a certain arrangement, a proton does not get deflected while passing through a rcafiglet
region.State the conditiorunder whichit is possible 1
Ans:vis parallelor antiparallelto B
G9f SOUNRO TFaBactR aAdzil yRHA2HAWKEFAOIE NBTE Q¢ o
Why does the picture of T V screen become distorted when a magnet ishinoear to the T V
Screen? 1
Ans: Due to force between the magnetic field of the magnet and theimgoslectrons of the T V
tube
Imagine that the room in which you are seated is filled with a uniform magnetic field pointing
vertically downward. At the centre of the room, an electron is released with a certain speed i
horizontal direction. Fid the nature of the expected path of the electron in the field2
Ans: The electron will keep on revolving clockwise in a circular path.
An electron leam is moving vertically upwards. If it passes through a magnetic field directed f
South to North in a horizontal plane, in what direction will the beam be deflected?
Ans:Towards geographical East in the horizontal plane
What is the work done bthe magnetic force on a charged particle moving perpendicular to the
magnetic field? 1
Ans: Zero
A charged patrticle of mass 5 mg and charge q = 2 uC has vetodgity 3j + 4. Find out the
magnetic force on the charged particle and its acceleratiorhat instant due to the magnetic fiels
B=3 ¢ 2k. B and v are in Wb/sq. m and m/s respectively.

Ansa=— =4 B= 08 (3i+3+30 ms. 2
m m

A wire of laxgth 0.04m carrying a current of 12 A is placed inside a solenoid, making an andle
with its axis. The field due to the solenoid is 0.25 T. Find the force on the wire. 2
Ans; 0.06N
A circula loop of radius 0.1 m carries a current of 1A and is placed in a uniform magnetic fielc
0.5T. The magnetic field is perpendicular to the plane of the loop. What is the force experien
the loop? 2
Ans: The magnetic dipole does not experience any force in a uniform magnetic field.
Hence, the current caying loop (dipole) does not experience any net force.

A proton, alpha particle and deuteron are moving in circular paths with same kinetic energies
the same magnetic fields. Find the ratio of their radii and time periods.
Ans:BR:RIFMYMYKH 2

Tor Tt Ty =1:2:2
An electron moving with Kinetic Energy 25 keV moves perpendicular to a umfagnetic field of
0.2 mT. Calculate the time period of rotation of electron in the magnetic field. 2
Ans: T=1.79 x I(5
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12

13

5*

6*

7*

Achargedpat Of S 2F Yl aa WwWYQ OKINHS WY[jQ Y2@Ay3

YIEIySGAO FASEIR W. Q y2NXIf (2 GKS FTAStR RA
particle. Why does the Kinetic Energy of the charged particle not change whengitbkough the
magnetic field? 3

An electron is revolving around the nucleus of an atom in an orbit of radius 0.53 A. Calcula
equivalent magnetic moment, if the frequency of revolution of the electron is 6.8MHxz.
Ans: = 9.6 x 107* A nt 3

Biot -Savart Law and its applications
A current is set up in a long copper pipe. What is the magnetic field inside the pipe?

Ans: Zero 1
A wire placed along north south direction carries a current of 5 A from South to North. Finc
magnetic field due to a 1 cm piece of wire at a p@00 cm North East from the piece. 2

Ans: 8.8 x 10° T, acting vertically downwards.

How will the magnetic filed intensity at the centre of a circular coil carrying current change
current through the coil is doubled and the radius of the coil is halved. 2
Ans: B =>gnx 21 /2 x (R/2) = 4B

A circular coil of 500 turns has a radius of 2 m, and carries a current of 2 A. What is the m
field at a point on the axis of the coil at a distance equal to radius of the coil from the cefite
Ans: B =1.11x 10T

The strength of magnetic induction at the center of a current carrying circular coéunsiBt a

point on its axis at a distance equalits radius from the center is;BFind B/B.. 2
l'yaY H KH

I OdzZNNBy il Aa Ft26Ay3 Ay | OANDdzZ I Nd AD@hatf
distance from the center on the axis of the coil, the magnetic field will 2B 2

lyaYy E ' KoNJ
A straight wire of Iengt*hﬂ'—'T 'm, is bent into a circular shape. if the wire were to carry a currer

of 5 A, calculate the magtic field due to it, before bending, at a point 0.01 times the radius
the circle formed from it. Also calculate the magnetic field at the center of the circular loop
formed, for the same value of current. 3
Ans:B=4x10'T,B;=1.256x 10T

i DAOAGO #EOAOEOAI , Ax AT A ' PPl EAAOGEITO

I f2y3 &GN A3IKG a2t AR YSOlFft & A NBibed ovelrdtsk A
circular cross section. Find the magnetic field at a dista#dell T NB Y (1 K S ) ihséer
and (b outside the wire 2
Ans; (pol NX?H - w () pH Lk n~ NJ

A solenoid is 1m long and 3 cm in mean diameter. It has 5 layers of windings of 800 turns
and carries a currg of 5 A. Find Magnetic Fieldduction at the center of the solenoid. 2
Ans: 2.5 x 1G T, parallel to the axis of the solenoid.

Force between two parallel currents, torque on a current loop, moving coil Galvanometer
Derive the expression for the force between two parallel long straight conductor carrying
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2*

3*

6*

7*

current in the same direction. Hence define one ampere. 3
A rectangular loop of size 25 cm x 10 cnryiag a current of 154s placed 2 cm
away from a long, straight conductor carryinguarent of 25 A. What is the
direction and magnitude of the nétorce acting on the loop?

Ans: F #.8175 x 1N

A long straight conductor PQ , carrying a current of 60 A, is fixed horizontally. Aratber |
conductor XY is kept parallel to PQ at a distance of 4 mm, in air. Conductor XY is free to n
FYR OFNNAS&a | OdNNByid WwLQ & /I fOdA (S GK
magnetic repulsion just balances the weight of the condutgr 2
Ans: | = 32. 67 A, The current in XY must flow opposite to that in PQ, because only then th
will be repulsive.

A circular coil of 20@urns, radius 5 cm carries a current of 2.5 A. It is suspended vertically it
uniform horizontal magnetic field of 0.25 T, with the plane of the coil making an angl& of 6(
with the field lines. Calculate the magnitude of the torque that must be appliei to prevent
it from turning. 2
Ans: 049Nm

Explain with the help of a neat diagram the prineighd working of a moving coil Galvanomete
To increase the current sensitivity of a moving coil galvanometer by 50 % its resistance is
increased so that the new resistance becomes titiitial resistance. By what factor does it
voltage sensitivity change? 3
Ans: Decrease by 20%

A Galvanometer of resistance @& ohm gives full scale deflection for a certain current
l,-Calculate the value of the resistance of the shunt which when joined to the galvanomete
will result in 1/34 of the total current passing through the galvanometer. Also find the total
resistance of the Galvanometer and shunt. 3
Ans: 111 ohm, 107.7 A.

MAGNETISM AND MATTER

Bar Magnet
A short bar magnet has magnetic moment of 50 A @alculate thenagnetic field intensity at a
distance of 0.2 m from its centre on (1) its axial line (2) its equitorial line. 2

Ans:B=125x10'T,B=0.625x 10 T.

Calculate the torque acting on a magnet of length 20 cm and pole strength 2 ArhQplaced
Ay GKS SIENIKQa Yl 3ySFR @he (B)dntgret 8 Faraelthdield ®)S
magnet is perpendicular to the field. 2
Ans: (a) Zero (b) 0.8 x TDNm

Magnetism and Gauss Law
2 KIFG A& G§KS aAdawinfragdetishdS 2 F DI dza a Q 1
Ans: Magnetic monopoles do not exist.

4EA %AOOEBSO - AcCi AOEOI
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4*

6*

7*

8*

How the value of angle of dip varies on moving from equator to Poles? 1
A compass needle in a horizontal plane is taken to geographic north / south poles. In what

direction does the needle align? 1
¢KS K2NAT 2y idlFf O2YLRYySyid 2F SINIKQa YI 3y
Find the angle of Dip. 1
Ans:60. 25

A long straight horizontal table carries a current of 2.5 A in the directiOsdith of west to
10° north of east. The ,magnetic meridian of the place happens to Bankt of the
3S23ANI LIKAO YSNARAI YD ¢ K &atiofd0REGKatrdhe dhigld of @plish
zero. Ignoring the thickness of the cable, locate the line of neutral points.

Ans:r=15cm(BEBcos Z =L K H ™ ND 2
¢CKS @OSNIAOFE O2YLRYySyd 2F SIENIKQa Yl 3IySi
component. What is the value of angle of dip at this pface 2
Ans: 60

I AKALI A& &alAfAy3d RdzsS 6Said | OO0O2NRAyYy3 (°2
east, what is the true direction of the ship? 2

Ans: 78 west of north.

Important terms in magnetism

A magnetising field of 1600 A/m produces a magnetic flux of 2.4%B in a bar of iron of
cross section 0.2 cmCalculate permeabilitgnd susceptibility of the bar.

Ans: Permeability = 7.5 x 1@ A*m, Susceptibility =596.1 2
The maximum value of permeability ofrpetal is 0.126 Tm/A. Find the maximum relative
permeability and susceptibility.

Ans: 106 each. 2

Magnetic properties of materials

The susceptibility of magnesium at 300K is 1.2°xADwhat temperature will the susceptibility

be equal to 1.44 x 19. 1
Ans: 250 K

An iron bar magnet is heated to 1and then cooled in a magnetic field free space. Will it
retain its magnetism? 1
What is the net magnetic moment of an atom of a diamagnetic material? 1
Ans :Zero

Which materials have negative value of magnetic susceptibility? 1
Ans : Diamagnetic materials.

State two methods to destroy the magnetism of a magnet. 1

(i) By heating the magnet (ii ) By applying magnetic field in the reverse direction.

Why permanent magnets are made of steel while the core of the tiramser is made of soft
iron? 1
An iron rod of volume 16m? and relative permeability 1000 is placed inside a long solenoid
wound with 5 turns/cm. I& current of 0.5A is passed through the solenoid , find the magnet
moment of the rod. 2
The susceptibility of a magotmateial i9.9853. Identify the type of the magnetic material.Dr:
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10

11

12

13

14*

the modification of the field pattern on keeping a piece of this material in a uniform magnet
field. 2
Ans : paramagnetic

Two similar bars, made from two different materials P and Q are placed ooedoy a non
uniform magneic field. It is observed that (a) theabP tends to move from the weak to the
strong field region.k) the bar Q tends to move from the strong to the weak field region. Wh.

the nature of the magnetic materials used for nrakihese two bar? 2
The electron in the hydrogen atom is moving with a speed of 2.3°x6 in an orbit of radius
0.53 A. Calculate the magnetic moment of the revolalegtron. 2

Ans: p =evr/2 = 9.75 x 1G°A nt
Distingush between dia and ferro magnetic substance in respect of (i) Intensity of magnetis
(if) Behaviour in an non uniform magnetic field. (iii) Suscetibility. 3

What is the value of magnetic moment of an electron revolving in therbit of the H atom?
Also give the value of the Bohr magneton? 2
A solenoid 500 tursf m is carrying a current of 3 A. Its core is made of iron, which has a rel:
permeability of 5000. Determine the magnitudes of magnetic intensity, magnetisation and
magnetic field inside the core. 3
Ans: magnetic intensity = 1500 A/m, magnetisation = 7.5>A%0,B inside the core =9.4 T
WeKS SEtSOGNRY GKS2NER 2F YI3IySiAray | 002 dzy
substance® L f fwilbdsiithkle &&mple for each. 3
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4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENTS
GIST
1. The phenomenon in which electric current isngeated by varying magnetic fields is called

electromagnetic induction.

2. Magnetic flux through a surface of arégplaced in a uniform magnetic fieBlis defined as
vg=B.A=BA 2 4" GKSNBE ‘ BandA KS y3atS 6SiGgSSy

3. Magnetic flux is a scalar quantity and its SI univisber Wb). Its dimensional formula is

[b]= MIPT?AL

4, CIFNIRIeéQa flga 2F AyRdzOGA2y aidl GdSa Gkl & GKS
equal to the time rate of change of magnitude flux through the circuit.

dfg

dt

5. According to Lenz law, the direction of induced current or the polarity of the induced e.m.f is

e=

such bat it tends to produce a current, which opposes the change in magnetic flux that produces it.
6¢KS yS3IITGAGS araday Ay CEFENIRIFIe&Qa tlg AYyRAOIFGSaA
6. Lenz law obeys the principle of energy conservation.

7. The induced e.m.f can be produceddhanging thgi) magnitudeof B(ii) area A (i} y 3t S °
between the direction of B and normal to the surface area A.

8. When a metal rod of length | is placed normal to a uniform magnetic field B and moved with
a velocity v perpendicular to the field, the induced e.m.talled motional e.m.f produced across
the ends of the rod which is given by Blv

9. Changing magnetic fields can setup current loops in nearby metal bodies (any conductor).
Such currents are called eddy currents. They dissipate energy as heat.

10. Inductarce is the ratio of the flux linkage to current.

11. When a current in a coil changes it induces a back e.m.f in the same coil. The self induced
o di : . A N
e.m.f is given bye = -La where L is theselfinductanceof the coil.lt is a measure of inertia of

the coil against the change of current through it.

12. A changing current in a coil can induce an e.m.fneabycoil. This relation,
di : : , . ,
e= -Mlzd—tz, showsthat Mutual inductance of coil 1 with respeat toil 2 (M,) is due to change

of current in coil 2(M12= M,,).

45
STUDY MATERIAL CLASS XH12011



R AR FEE EEE AT

13. Theseltinductanceof a long solenoid is given by L Al where A is tharea ofcrosssection
of the solenoid, | is its length and n is the number of tysas unitlength.

14. The mutual inductance of two eaxial coils is given by M= My; = 1h niNAl where R & n,
are the number of turns per unit length @bils 1 & 2. A is the area of cressction and | is the
length of the solenoids.

2
max

15.  Energy stored in an inductor in the form of magnetic field ld; = % Li and

Magnetic energy density) B= 28—2

16. In an A.C. generator, mechanical energy is converted to electrical energy by virtue of

electromagnetic induction.

* Rotation of rectangular coil in a magnetic field causes chanfjexrs ' b . ! / 2&. G0 ®
* Change in flux induces e.m.f in the coil which is given by

E-RukRG ' b. ! . {B=ff hiy.
* Current induced in theoil|=BR=En { A/R=¥ Ay . {

17. An alternating vehge E=E{ A Y . G Z I LILIX A SR G 2urrdnt| NS & ¥ & i NJyw RN

resistor, l,-Ey/R where g & |y are the peak values of voltage and currefatiso represented by, &

Im)

18. The root mean square value of a.c. may be defined as #ha¢ wf steady current which would

generate the same amount of heat in a given resistance in a given time as is done by the a.c. when

passed through the same resistance during the same time.

lms=lok KH To n®TATA
Similarly, s = WK K=-0.707\,

19. For an a.E=E,Sin. i I LILJresi§&dR cuiiréhtanid voltage are in phase.

20. In case of an a.c. circuit having pure inductance current lags belinfibya phase angle 90°.

E=E,Sin. @&ndi=}Sind .k H 0

o= BE/Xo X T s talled inductive reactance.

21. In case of an a.c. circuit having pure capacitance, current leads e.m.f by a phase angle of 90°.
E=E{AY. 0 f¥ROLIBLKHU HKSNB
ln=Es/Xcand %I ™ is called capacitive reactance.

22. In case of an a.c. circuit having R, L and C, theoragéflective

resistance of the circuit is call@shpedance Z).
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1—\!,‘——'.1.—\!;.-——»—4'(:—"
R L C

Z =Bl Inl % (eX)? YWl

z XC- XL , ~ ~ . “ ~ -_—1 LQU;'I 1 N

ul-yeleJ— GKSNBE . Aa GKS LKI — Ve Fw K]

Ve

between current and voltage. O
E=Ef{ A Y - @ 3A yLor. b v 0

23. Average power loss over a complete cycle in an LCR circuit is
P=Emndmd 28U
*Ly | LJzNBf & NBai@ddiwd S OANDdzA G v ' nT t I =+
F LY | LJdzNBfe AyRdzOGA DS OANDdzZAG uw I [ kHT t
*Inapurelycap OAGA PSS OANDdAG v ' [kHT t [ no

24. In an LCR circuit, the circuit admits maximum current # X, so that Z =R and resonant

frequency -1 and 7, -1
JLc 2pP\LC
25. Q factor of series resonant circuit is defined as the ratio of voltage developed across the
AYRdzOGF YOS 2NJ OF LI OAGEHYOS i NBaz2ylyoS (2 GKS
v T kw 206R. MK

E i
26.for a transformer,—==—= =2 K
E N

p P S
In an ideal transformer,d& = Els.
If N>Ns. BB & I<lp- Step up.
If No>Ns. E=>Es& 1<Is¢ step down.
27. A circdicontaining an inductor L and a capacitor C (initially charged) with no a.c. source and no
resistors exhibits free oscillations of energy between tiapacitor andinductor. The charge g

satisfies the equation

2
M+iq =3
dt? LC
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CONCEPT MAP

Change in mag field arientation 8 Change in current / Change in area
mag of magnetic field

Is produced due to

v

Change in Magnetic

flux (Tm?)
causes
Y
induced emf
ﬁverned by \
ie _  Gd&
Faraday's law:e = — lenzlaw e = ———-

Ei.
"

[-ve sign opposing- the
cause of induced emf

Explains

Electromagnetic Inductance

Self induction / \Mutua induction

.2
L=tenlA (H) M= ngn; 1A (H)

Principle of

h J

Choke coil Transformer
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Parameters of various combinations of components in ac circuits

L Resi | EBysnor |[=fsne| 2=k | Tphse | LR | o=l
tance
only
2 [Pue | E=Ejsinor | I=] =X I lags behind |  Zero cos0=0
inductor |sin (or - 90°) = Eby X°
3. [Pue | E=Ejsinot | I=]) Z=Xc I leads E by
capacitor sin (@t + 90°) " 90° Zero cos0=0
—aC
: X; |
4. RL E=Eysmot | I=] Z=,’R2+XL tall¢=—R— E,cos 0 cos §
circuit | sin (@t - 0) (current : __IS_
lags 1(R%Xf
XC
5.RC | EEysmor| I=h | Z =,/R2+x§ mp=—r Bl om0 asd
R
circuit sin (@t + 6) (current = ———2-—2-
leads) \/R +Xe
6 [RLC | E=Eysimot | I=1 = tang |E,cos0 c0s ¢
ApA R
s . C. 7L
circuit sin (of £ 0 RE+(X, -X )2 =
e R (XX )"
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QUESTIONS

MAGNETIC FLUX, INDUCED E.M.F,

1.* Two concentric circular coils are perpendicular to each other. Coil | carries a current i. If this
current is changed, will this indueecurrent in the coill?

................... "

1
1
1
1
1
I
I
I
1
1

[1]

[No- Field due to one coil is paralleto the plane of the second coil So
flux does not change.]

2. A closed loop of wire is being moved with constant velocity without changiongetgation inside
a uniform magnetic field. Will this induce a current in the loop?
[Ans: No there is ho changeun] [1]

3.* A cylindrical bar magnet is kept along the axis of a circular coil and near it as shown in the fig.
Will there be any induced current at the termisaf the coil when the magnet is rotated a) about its
own axis bpbout an axis perpendicular the length of the magnet?

f

Fig (i) Fig(ii)

Ans Fig(i) No e.m.fwill be inducedas these is no change in flux.
Fig (ilyesu OKLIl y3Sa O 2eymifis yidieedahé aditp { 2
40 SANB A& 1SLN Ft2y3 GKS b RANBOGAZY FyR A& |

wire? [1]

p® ! GgANB Aa {SLIW It 2y 3 todakiely W an Rrk.NIS iddude@iy'thet Yy R A 3
wire? [1]

(Yes)

6. A vertical magnetic pole falls down through the plane of méigmaeridian. Will any e.m.f be
induced between its ends? Q)
Ans:No, because the pole intercepts neitherdd B,
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7. A wheel with a certain number of spokes is rotated i apy S y 2 N¥Y I £ { #ieldSé NI KQ&a
that an emf is induced betweethe axle and rim of the wheel, keeping all othlibings same
number of spokes ishangedHow is the e.m.&ffected? (2)

(Hint: Number of spokes does not affect the net emf)
8. Name the various methods of producing indd@mf? (2)
9. Explain any two applications of eddy current 2

10. The magnetic flux linked with a coil passing perpendicular to the plane obilhehangesvith
GAYS % 2tH 3mKiS NI thé time in secondsWhat is magnitude oé.m.f induced att = 1

second? Anso S T Fg—tt(zﬂtzlfa-[ﬁ -IB) e=8t+2 If t=1s

e=10V)

110 ! gKSSf FAOGGSR 6AGK alLl1Sa 2F NIRAdzA WNID A& |
a plane perpendicular to magnetic fiddTesla. What is them.finducedbetween the axle and rim

of the wheel? [2]

v L

S I' R6.!10OKRGI Xn R! kRGEZ R!'kRGT [ NJ
S ' "no [ N

12. Two coils P and S are arranged as shown in the figure.
(i) What will be the direction of induced current in S when the switch is closed?
(i) What will be the direction of induced current$when the switch is opened? [2]

Ans (i) anticlockwise (ii) clockwise

13.* A conducting circular loop is placed in a uniform magnetic field B = 0.020T with its plane
perpendicular to the field. Somehqwhe radius of the loop starts shrinking at a constant rate of

1mm/s. Find the induced current in the loop at an instant when the radius is 2cm. 2)
Anso” T2 [ NJ R ~“ kRG I' Hf NI RNXkRI ST H

14. A 12V battery is connected to6a T.O H coil through a switch drives a constant current in the
circuit. The switch is suddenly opened. Assuming that it took 1ms to open the switch calculate the
average e.m.f induced across the coill.

Ans.(l initial=2A Ifinal=0 <=i/dt 20000V) 2)

15. A coil of mean area 5081 having1000 turns is held perpendicular to a uniform magnetic field
of 0.4 G. The coil is turned through 180n 1/10 seconds. Calculate the average induesd.f.
Ans.(0.04 V 2

160 ! O2yRdzOGAY3I NRBR 2F fSy3aadK f gAGK 2yS SyR LI
Vertical plane normal to uniform magnetic field B. Deduce an expression for e.m.f induced in this
rod.
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17. Two identical caxial coils carry equal currents. What will happen to the current in each loop if
the loops approach each other? (2)

v

Ans6! OO 2 [8yi Q& t16 OdNNByid Ay SHOK O2Af 6Aff F

18. Obtain the direction of induced current and e.m.f when the conductor AB is moved at right
angles to a stationary magnetic field (i) etupward directior{ii) in the downward direction. (2)
(i) BtoA (i) AtoB)

- K ()

19 Draw a graph showing the variation of power delivered against speed for a conducting loop
shown in figure.

* ok Kk Kk Kk Kk % 2|2\,(ZP')=B (2)

*  x x *x * % % s

* * * % *x * *

20.* A fan blade of length 0.5 m rotates perpendiculaatmagnetic field of 5x18T. If the e.m.f

induced between the centre and the end of the blade i$*10Find the rate of rotation. 3)

Ans.(e=B dA/dt ; dt= 1/n ; n=254.7 rev/s)

21 .Fig shows a square loop having 100 turns an aresbgl@* m?’ | y R | NBarxadl yosS 27
magnetic field has a magnitude of B= 0.4 T. Find the work done in pulling the loop out of the field
slowly and uniformly in 1 second. 3)

* * * % * % %

(1x 10)
22.* Two coils have a mutual inductance of 0.005H. The current changes in the first coil actmrding
the equation I=dSin. & KIS NS1! [|lyR . lOaloukate thawaxiRunivalue of e.m.fin
the second caoil. 3)

6p ") @2t Ga

23*.A long rectangular condtiong loop of width L mass m and resistance R is placed partly above
and partly below the dotted line with the lower edge parallel to it. With what velocity it should
continue to fall without any acceleration?
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* * % 9 * * (3)

* * % 9 k *

(mg = BA/r; v=mgr/ BI*)

INDUCTANCE

1. Two conducting circular loops of radiidhd R are placed in thesame plane with their centres
coinciding. Find the mutual inductance between them assumjng<HR,

(M=po~ W /2R) 2
. , . 1 1 1

2. Prove that the total inductance of two coils catted in parallel |sL— = q +L— 2)
T 2

3. Definemutualinductance andleriveits expression for mutual inductance between two solenoids

4. How is the mutual inductance of a pair of coils affected wagBeparatiorbetween the coilgs
increasedb) the number of turns of each coil is increasel a thin sheet of iron is placed between

the two coils, other fators remaining the samé&xplain your answer in each case  (3)

5. Two circular loops are placed with their centres at fixed distance apart. How would you orient the
loops to have (i) maximum (ii) minimum Mutual inductance? 3)

6. A coil of wire of certain radius has 600 turns and inductance of 108mH. What will be the

inductance of another similar coil with 56@rns? 3)
(75mH)
7. Obtain the mutual inductance of a pair of coaxial circular coils kept separated by a distance as
shown in fig: 3)
R
r
8. Prove that for series connection of two coijs Li+L,+2M. 3)

Alternating Current

RMScurrent and voltage
1. Find the RMS value of A.C shown in the figure. Q)

IT 24

o} t—

24

Ang-~2A
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2. The instantaneous value of e.m.f is given by E= 300sin 314t. What is the rms value of current?

Ans: B=300 units k=212.1 units Q)

3. Whya 220 V AC is consideramlbe more dangeras than 220 V DC?
Ans: peak vakl of AC is more than rms value which is equal to 311V D)

4. An AC currentiows through a circuit consisting of differerent elements connected in series.
() Is the applied instantaneous voltages equal to the algiebsum of instantaneous voltages

across the series elements of the circuit? (ii) Is it true for rms voltages? D)
Ans: (iyyes(ii) no
5. A capacitor blocks DC. Why? (1)

Ans: %=1/ ~ ¥, for D.Cf=0, therefore XI' h

6. What is the phase tationship between e.m.f across L and C in a series LCR circuit connected to
an A.C source? (2)
Ans:The phase difference betweenand \(.=180

7. What is meant by admittance of an AC circuit? Q)
Ans:The reciprocal of impedands called admittance.

8. Two alternating currents are given hyl{ Ay . (=USWYyR .Lib~ kKo 0 ® 2 Aff GKS
of I, & |, be equal or different? 2)

Ans:The rms value will be equal.
9.* An alternating current is given by ifi2 & fUABYA . G @ CAYR G KS .N)Y &2) OdzZNNB Yy i

Ans: /(if +i5)/2

10. An alternating current having a peak value of 14A is used to heat a metal wire. What is the value
of steady current which can produce the same heating effect as produced by AC? Why? (2)
Ans:iims=10A

11. If a constant current of 2.8A exists in a resistor, what is the rms value of current? Why?2)
Ans: 2.8A

AC Circuits
1. What is meant by wattks current? Q)
2. Define: Q factor in LCR series circuit (2)
3. Why is choke coil preferred over resistor to reduce a.c? (2)
4. How do R, pand X get affectedwhen the frequerty ofappliedAC is doubled 2)

Ans: a)R remains unaffected
b)XI' H ~, $b doubled
c)Xd' M Kk Hso Ralved
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5. For circuits for transporting electric power, a low power factor implies large power loss in

transmission lineWhy? 2)
: P
Ans: | =———
\/I'mSCOSC
6. In an AC circuit there is no power consumption in an ideal inductor. Why? 2)

Ans: P=Milms/ 28 ~kKH ['n

7. An LCR seriedrcuit is connected to an AC sourd&hich of its componentsdissipates powet
L orC or R Justify your answer. 2)

Ans: Resistance, PowerinLand C=0

8. An electric lamp conneet in series with a capacitor and an AC source is glowing with certain
brightness. How does the brightness of the lamp change on reducing the capacitance?
Ans: Brightness decreaséAs C decreasgXcincreases. BEince Z increases and | decreages.

9. Thepower factor of an AC circuit is laggimga factor 0.5.What does it mean? 2)
' yAY [ 2e TI'Thcdhps implies that theurrent lags behind applied voltage by a phase angle
of 6.

10.* The peak value of an AC is 5A and its frequen69k&. Find its rms value. How long will the
current take to reach the peak value starting from zero?

Ans:lms= 3.5A Time period TE/60)s. The current takes one fourth of the time period to reach the
peak value starting from zero. =T/4=(1/240)s.

11. The voltage and current in a series AC circuit are given MgNV2 A & lG=l,{ Ay . G ® 2 Kl 0 A&
power dissipated in the circuit? (2)

Ansil=b{ AY& &={ Ay 6. (b~ kHOS &by g thése angld & it iR an inBudaaNS y (i
circuit . So, P=0

12. When an AC source is connected to a capacitor with a dielectric slab between its wilitdse
rms current increase or decrease or rematosistant (2)
Ans:The capacitance imeases, decreasing the reactance Xherdore the rms current increases

13. Can peak voltage across an inductor be greater than the peak voltage supplied to an(RCR?
Ans:Yes, athe time of break of a circuit, a large back e.ra.§ét up across the circuit.

15. Write any two differences between impedance and reactance (2)

16. A 1M mresister isconnected to 22V, 50 cycls per secondsWhat is (i) peagotential
difference(ii) average potentiadlifferenceand (iii) rms current? 3)

Ans. E=311.08V, E, =197.9V,|= 2.2 A
17. Define and derive the mean value of a.c. voltage 3)

18. Define and derive the root mean square value of a.c voltage 3)

RESOMNCE INLCR Circuits

1. An inductor of inductance 100mH is connected in series with a resistance, a variable capacitance
and an AC source of frequency 2 kHz. What should be the value of the capacitance so that maximum
current may be drawn into the circuit? 2)

Anssmk - / T . [ PLE63nFl I MK -
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2.* The electric current in a circuitis givenbyd=i k _ 0 F2NJ a2YS GAYS o
(KS LISNA2R dGra G2 ar @)
24t

—_1
Ans: mean square currenti > = =}’ 5= it
o ¢ 17
=33 R.M.S currefit.)=bk K 0

3.* The network shown in figure is a part of a complete cirddhat is the potential differencegWy
when the current | is 5A and is decreasing at the rate GAK? (2)

— }*-Jmk

L
A M M B
15V 5mH

Ans:Ve-Va=-IR+ B_.dI/dt = 15 volt.

/It Odz

4* |n the circuit show below R represents an electric bulb. If the frequency of the supply is
doubled, how the valves of C and L should be changed so that the glow in the bulb remains

unchanged? 2)

e

Hint:t  XI'H ™ F dMKH™ T/

5. Draw phasor diagram for an LCR circuit for the cases (i) the voltage across the capacitor is greater

than that across thénductor (ii) voltage across inductor is greater than that across the capa¢ipr.

6. Does current in AC circuit lag, lead or eémin phase with voltage of frequency | LILJX A SR {2
ASNASa [/ w OANDdAAG ¢6KSy oA0 . T

OAAD OA AR D, ¢ K $addhant frequency? (2)

7. 11kw of electric power can be transmitted aodistant statiorat () 220V and (ii) 22kVWhich of

the two modes of transmission should be preferred and why? 2)

8. In an AC circuit V and | are given by V=100Sin100taratd’ M n { A Y 6 respeutivdly. kK 0 0 Y'!
What is the power dissipated in the circuit? (2)

Ans: =100V o f mn n'! mslms! 2@ ~ Kepnnel *

9.* The potential across a generator is 125V when it is supplinglOA. When it supplies 30A, the
potential is 120V. What is the resistance of the armature and induced e.m.f? 2)

Ans: E=127.5V

10. In an LCR circuit the potential differenbetween terminals of inductance 60V, between

terminals of capacitor 40V and between the terminals of resistor is 40Vthkerglipply voltage.(3)

Ans: In series LCR circuit voltage across capacitor and inductor are in opposite phase, so net voltage
across the combination of L and C becomes36830V Total voltage across R and L = 50V

11.* The natural frequency of an LC citcis 1,25,000 HzThen the capacitor C is replaced by

another capaittor with a dielectric medium k, which decreases the frequency by 25 WHat is the
value of k? 3)
I YV ERMKH ™ Kl MKk H™ K1 [ 2)°=(1.25}=1.96.0
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12. Obtain the resonant frequency and Q factor of a series LCR circuit 4tt8H, C= 27uF and
R=7.4(. Write two different ways to improve quality factor of a series LCR circuit 3
Ansv ' n p=Illrad/s

13. An A.C source of voltage Vr{VA y . (I A & O®-ghy 16 DrgeScReuirelbrBents
X, Y and Z. It is observed that the current flowing in them
i. isin phase wittapplied voltage for X
i. [F3a FLIWIXASR @2fG1Fr3S Ay LKIaS o0& -~ «kH F2N St
ii. [ SIFIR& GKS FLIJXASR @2taGF3S Ay LKIFIaS o0& -~ «kH TF;
Identify the three circuit elements.
Find the expression for a) current flowing in the circuit b) net impedancéefcircuit when the
same A.C source is connected across a series combination of the elements X, Y and Z.

If the frequency of the applied voltage is varied, set up in the condition of frequency when the

current amplitude in the circuit is maximum. Write th&pression for current amplitude. (5)
TRANSFORMER

1. Why is the core of a transformer laminated? Q)

22 Keé OFlyQd I GNIyaF2N¥YSNI o6S dzaSR G2 aidSLi)dzLl RO ¢
3.* The graph below shows the wation of | with t. If it is given to the primary of a transformer,

whatis the nature of induced e.m.f in the secondary? (2)

A

]

v

(Hint: e has constant positive value in the first part and a constant negadlve in the second part)

4, The turn ratio of a transformer is 10. What is the e.m.f in the secondary if 2V is supplied to
primary? 2)
5. A transformer has an efficien of 80% It works at 4kW and 100V. If the secondary voltage
is240V find the primary current. 3)

(40 A)
6. When a voltage of 120V is given to the primary of a transformer the current in the prisa
1.85mA. Find the voltage across the secondary when it gives a current of 150mA. The efficiency of
the transformer is 95% 3)

(1406V)

7. Describe briefly wh the help of labeled diagran®rinciple & working tbory of atransformer. A
step up transformer converts a low voltage irtigh voltage Does it violate the principle of

conservation of energy? (5)
GENERATOR
1. If the speed of rotation of armature is increased twice how would gafthe @) maximum
e.m.f produced (bfrequency of the e.m.f? Q)
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68rb.!'. TFr.kH[ D

2. How can an ac generator be converted to a dc generator? Q)

A coil of area 0.2fand 100 turns rotating at 50 revolutions per second with the axis perpendicular
to the field. If the maximm e.m.f is 7kV determine the magnitude of magnetic field. (2)
(1.1 Tesla)

3. A rectangular coil dfl turns and area of cressection A is held inraagnetic field B=g Ay . i 6 A (K
the plane of the coil normal to B Deduce an expression for the e.m.f induced in the circuit (3)

4. An ac generator consists of a coil of 50 turns and an area of 2.5m2 rotating at an angular speed of
60 rad/s in a uniform magnetic field of£B.3T between two fixed pole pieces. The resistance of the
OANDdA G AyOtdzRRAY3A GKFIG 2F GKS O2Af Aa pnnk

() What is the maximum current drawn from the generator?

(il'What is the flux through the dowvhen current is zero?

(iiWhat is the fux when current is maximum? 3)

(4.5A 375WNh zero)

5. Write principle, construction and working of A.C generator with labeled diagram? (5)
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5. ELECTRO MAGNETIC WVES
GIST

=

Conduction current and displacement current together have the property of continuity.
Conduction current & displacement current are precisely the same.

3. Conduction current arises due to flow of electrons in the conductor. Displacement current
arises due to electric flux changing with time.

d0f
ID:'Eﬂf_df
5. alE¢gStftQa Sldzr GA2Yy &
9 DF-dzaaQa [l ¢ Ay 9ftSOGNR&aGIGAODA

N

§F. 52
<n
f DI dzaaQa [l ¢ Ay al3IySiray
$B.dS=0
1 CI NJ REnz @vof electromagnetic induction.
¢ E.di=[ =4S

1 LY LIS NRasell law
[E.dl=m|+me= .dS
6. Electromagnetic Wave- The wave in which #re are sinusoidal variatioof electric and

magnetic field at right angles to each others as well as right angles to the direction of wave
propagation.

3x1F m/s

7. Velocity of EM waves in free spafe™
v Hoeg

8. The Scientists associated with the study of EM waves are Hertz,

Jagdish Chandra Bose & Marconi.
9. EM wave is a transverse wave because of which it undergoes polarization effect.
10. Electric vectors are only responsible for optical effects of EM waves.

11.The amplitude of electric & magnetic fields are related;by': C
o

12. Oscillating or accelerating charged particle produces EM waves.

13. Orderly arrangement of electro magnetic radiation according to its frequency or
wavelength is electromagnetic spectrum.

14 Hint to memorise the electromagnetic spectrum in decreasing order offitsquency.
Gy R KXr&ys et Vigorously InMedical Research

15.EM waves also carry energy, momentum and information.

16. Poynting vector:. The total energy flowing perpendicularly per second per unit area into
the surface in free space is called poyntingtee.

=
[ 1" |
A S >
R DY
E
0
L
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ELECTRO MAGNETIC SPECTRUM, ITS PRODUCTION, DETECTION AND USES IN GENERAL

Wave length Range

Type Production Detection Uses
Frequency Range
Radio >0.1m Rapid acceleration wS OS A @S N Radio, TV
10°to 10°Hz / deceleration of Communication
electrons in aerials
0.1mm
Microwave 10" t010° Hz Klystron valve or | Point contact Radar, TV
magnetron valve | diodes communication
1mm to 700nm Thermopiles, Green House effect,
Infrared 10" t010" Hz Vibration of atom | Bolometer looking through haze,
or molecules Infrared fog and mist Ariel
Photographic mapping
Film
700nm to 400nm Eye, Photocell, | Photography,
Light 8x10“ Hz Electron in an aton] Photographic llluminations, Emit &
during transition Film reflect by he objects.
Preservation of food
400nm to 1nm Inner Shell electron Photocell & items, Detection of
Ultraviolet 5x10* to 8x10* in atom moving photographic invisible writing,
from one energy | film finger gint in forensic
level to a lower laboratory.
energy level Determination of
Structure of
molecules & atoms.
1nm to 10°nm X-ray tube or inner | Photographic Study of crystal
10%to 10 Hz shell Electrons film, Geiger structure & atom,
Xrays tube, ionization | fractureof bones.
chamber.
<10°m Radioactive decay Nuclear reaction &
10"%to 107 Hz of the nucleus Photographic | structure of atoms &
Gamma ray film, Geiger Nuclei.
tube, ionization | To destroy cancer
chamber cells.
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Concept Map
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