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

20
STUDY MATERIAL CLASS XH12011



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)

©)

29
STUDY MATERIAL CLASS XH12011



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,,).
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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.

STUDY MATERIAL CLASS XH12011
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Concept Map

Induced emf

owe[4)
dl

Time varying Produce v Produce Time varying -
electric field £ >| Displacement magnetic field B
current I, [A)

Accelerated

charged particles

1 h loci has frequency
(= 85 Velociy EMW (propagate I

g perpendicular to E &B) 2xNLC

gives rise to EM spectrum

Yy rays

X rays

UV rays

Visible light
Infrared

Heat radiations
Microwaves
Radio waves
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Ans

Ans

Ans

Ans

Ans

Ans

Ans

Ans

Ans

10.
Ans

Write the Sl unibf displacementurrent?
Ampere

If E, B represent electric and magnetic field vecsaof the electromagnetic waves,
then what isthe direction of propagatin of the electromagnetic wave?

ExB

Can the velocity of light imacuum be changed?

Not possible

Calculate the wavelength of EMW emitted by the oscillator antenna system, if L=
0.253 uH & C =25Pf ?

1
QIT*.,'E

The magnetic component of polarized wave of light is
B, = (4x107°T)Sin[(1.57 x 107m )y + (4.5 x 101)]
(a)Find the direction of propagation of light

(b) Find the frequency
(c)Find intensity of light

Y axis
f=(45x1000 k™ |1
| 00 A

What physical quantity is same foirays of wavelength THm, red light of
wavelength 6800 And radio wave of wavelength 500 m?

Velocity

The amplitude oB of harmonic electromagnetic wave in vacaus B,=510 n T. Whali
is the amplitude of the electric field part of the wave?

153 N/C

Suppose E=120 N/C and & frequencyn = 50Hz. Find,8 . X | 4nd wrifeé R
expression for E and B ?

E, = 120 5mn[1.03x — 3.14 x 10°¢]jNC"

B, = 400 5in[1.05x — 3.14 x 10%t]1knT

B,=400nT. TI°ram/s k=1.05rad/m| =6m

The charging current for a capacitor is 0.25 A. what is the displacement current a
its plates?
0.25 A

What is the effect of EMW on charged particles?

Accelerate charges & produce oscillating currents
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11.

Ans

12.

Ans

14.

Ans
15.

Ans
16.
Ans
17.

Ans
18.

Ans

19.

Ans

20.

A variable frequency a.c source is connected to a capacitor. Will the displacemen
current increase or decrease with increasingjfrency?
Increases

EMW travel in a medium at a speed of 2%@0s. the relative permeability of the
medium is 1.0. Calculate the relative permittivity?

e=2.25

How does a charge g oscillating at certain frequency produce efeefjoetic wave?

Oscillating charge produces oscillating E which produces oscillating B and so on
How would you establish an instantaneous displacement current of 1A in the spac
between the parallel plates of 1uF capacitor?

By changingtte voltagedv/dt =1 V/s

bl YS GKS alEgSttQa Slidadidazy | yY2y3a (K
monopole does not exist?

DIFIdzdaQa G(KS2NBY 2F al dySidiAray

Write the unit of e,?

(m/s)?

Give reason for decrease or increase/elocity of light, when it moves from air to
glass or glass to air respectively?

The velocity of light depends ¢n  =2of tlre medium

A parallel plate capacitor made of circular plates each of radius 10 cm has a
capacitance 200pF. The cajar is connected to a 200V a.c. supply with an angula
frequency of 200 rad/s.

a) What is the rms value of conduction current

b) Is the conduction current equal to displacement current

c) Peak value of displacement current

d) Determine the amplitude of magnetiefd at a point 2cm from the axis

between the plates

a) kms= 8UA
b) b=k
C) l)=21/2 Irms

B =4.525 10T

Electromagnetic waves with wavelength
@ /1, are used to treat muscular strain.

(i) /2, are used by a FM radio station for broadcasting..
(iii) /3, are produced by bombarding metal target by high speed electrons.

(iv) / 4 are observed by the ozone layer of the atmosphere.

Identify and name the part of electromagnetic spectrum to which these radiation
belong. Arrangeéhese wave lengthsn decreasing order of magnitude.
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ANs

21

Ans

— Infra red radiation.

—» VHF Radiowaves.

/
/
/
/
/5> /1 >/ 4> / 3

a) Which of the following if any, catt as a source of electromagnetic waves.
(i) A charge moving with constant velocity.

(i) A charge moving in circular orbit.

(ii)A charge at rest. Give reason
(b) Identify the part of electromagnetic spectrum to which the waves of frequency

(i) 10° Hz(ii) 10 Hz belong.

—» X¢rays

— UV

N A WD

FO [ FyQl LiNSoBcdoSeéno &delradon.
(ii) It is accelrated motion can produce em waves.
OAAAO/ I yQl LINRRdzOS SY ¢ @Sa 06SOIl dza S
b) (i) Gamma rays.
(i) Micro waves
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6. OPTICS
RAY OPTICS
IST

1. Reflection by convex and concave mirrors.

. 1 1 1 ) ) ) . . . .
a.Mirror formula — + — =—, whereu is the object distance, v is the image distance and fis
vV u

the focal length.

b.Magnificationm= - v-1-V. .
u f f-u

m s -ve for real images and +ve for virtual igess.

2. Refraction
a.Ray of light bends when it enters from one medium to the other, having different optical
densities.
b.Sun can be seen before actual sunrise and after actual sunset due to Atmospheric
refraction
c. An object under water ( any medium ) appedos be raised due to refraction when
observed inclined

Real depth

- apparent deptl

Shift in the position (apparentf objectis

a, 1 : ,
X= tg — Where tis the actual depth of the medium
c n

d{ySttqQa tl¢g adaqraSa GKIFIG F2NJ I 3IAGSYy O02f 2dzNJ 2
sine of angle of refraction is a constant.

Sini _n,

sinr n,

e. Absolute refractive index is the ratio between the velocities of light in vacuum to the
velocity of light in medium. For air n=1.
c

\

f. When a ray of light travels from denser to rarer medium and if the angle of incidence is
greater than critical angle, the ray of light is reflected back to the denser medium. This

. n
phenomenon is called Total internal reflectioBinC=—~
r]D
g. Diamond has a high refractive index, resulting with a low critical g@3t84.9). This
promotes a multiple total internal reflection causing its brilliance and luster. Some examples of
total internal reflection are formatiolf mirage andvorking of an optical fibre.
h.  When light falls on a convex refracting surface, it bends and the relation between U, V and R is

- n_ n _n-n
ivenby —2- -1 =21
J yV u R
A [ SyaYlF{SNR& F2NXdzZ I 2N 0KAY €Sya F2NydzZ I A
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1 _&n -n, @1 1
f B % R,

¢ Mm

QOO

j- For Convex Leng Rve BRcve Concave lensRe R +ve
The way in whicla lens behaveas converging or diverging depends upon the values ahd
N,
When two lenses are kept in contact the equivalent focal length is given by

l=i+i& P=P +P,
F f, f,
F fl f2 fle
P=R + dRRwhenkeptat d distan
k. The lens formula is g'rv@y} R
v u f

I.  When light pagsthrough a glass prism it undergoes refraction.

. aA+DG
Slr&Tg
The expression for refractive index is= #A”_
Sing-6
c2+
As the angle of incidence increases, the angle of deviaéaneases, reaches a minimum value and
then increases. This minimum value is called aofeinimumR S @A | GA2Y G5§¢ @

1\

When d=D, angle of incidence = angle of emergence and the refractézipagllel to the base of
the prism.

m. For a small angled prism d={pA

[
»

n. When white light (poly chromatic or composite) is passed through a glass prism, It splits up into
its component colours (Monochromatic). This phenomenon is called Dispersion.

0. Scattering ofight takes place when size of the particle is very small when compared to the
wavelength of light

. o1
p. Intensity of scattered light i$a 77

g. The following properties or phenomena can be explained by scattering.

0) Sky idlue.
(i) Sky is reddish at the time of sunrise and sunset
(iii) Infra red photography used in foggy days.
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(iv) Orange colour of black Box

(V) Yellow light used in vehicles on foggy days.

(vi) Red light used in signals.
Rainbow is formed due to a combined effect of dispmrsrefraction and reflection of sunlight
by spherical water droplets of rain.

QUESTIOSI
REFLECTION
1. One half of the reflecting surface of a concave mirror is coated with black paint. How will the
image be affected? D)
Ans. Brightness decreases
2. Why a concave mirror is preferred for shaving? D)
Ans. Enlarged image
3. Show that the mior formula holds good for plane mirror. Q)
Ans.Show that V=)
4. Mirrors in search lights are parabolic and not spherical. Why? 2)

Ans.Produce intensgarallel beam)

5. Using the mirror formula show that a virtual image is obtained when an olgeglacedin

between the principal focus and pole of the concave mirror. 2)

1 1 1 . 1 ..
Ans. (=== — u<f \51 =  Wis +ve

v u f u f
6. Usingthe mirror formula show that for a concave mirrevhenthe objectis placed at the centre
of curvature, the image is formed at the centre of curvature. 2)
8. Find the position of an object, which whptaced in front of a concave mirror of focal length
20cm, produces a virtual image which is twice the size of the object. 2)
Ans.10cm

9. * Plot a graph between 1/u and 1/v for a concave mirror. What does the slope of thie giedd?
(2)

Ans.Straight line, slope =u/v=1/m

10. * An object is placed 20cm away from a concave mirror of focal length10cm. A parallel glass slab
which produces a deviation of 3 cm is placed in front of the mirror such that the reflected ray passes
through it. Draw a ray diagram for the image formation and find the position of the final image
formed.

~

Final position of image=v+ deviation
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REFRACTION AND LENSES

1. Which of the following properties of lightebcity, wavelengtrand frequency, changeturingthe
phenomenon(i) reflection (i) refraction 2)
Ans.(i) No change (ii) velocity, wavelength change)

2. *A convex lens is combined with a concave lens. Drawy disgram to show the image formed by

the combination, for an object placed in between f and 2f of the convex lens. Compare the Power of
the convex and concave lenses so that the image formed is real. 3)

Ans.f of convex lens mst be less than f of concave lens to produce real image. So power of Convex
greater than that of concave)

3*.Derive a relation between the focal length and radius of curvature of a Plano convex lens made of

glass. Compare the relation withat of a concave mirror. What can you conclude? Justify your

answer.

Ans.(f=2R) both are same. But applicable always in mirtausfor lenses only in specific cases, the

relation can be applied.)

4.* Show that a concave lens made up of glass when placed in afrctas a converging lens if and

only if the refractive index of air is greater than that of glass.

Ans.(For concave lens
1_é&n-n 81 2
f C n, ¢ 3 :
for converging f is to be +ve.

This is possible only when > n,

|- O: O

5. In the given figure an object is placed at O in a mediumngh Draw a ray diagram for the image
formation and hence deduce a relation between u, v and R

(ﬂ_ n n-n nZ)
n v u R
no !
3
@) C
4
5
6 Show thata concave lens always producawirtual imageirrespective of thepositionof the
object
V= But uis -ve and f is -ve for concave le

Ans. u+f
Hence v is alwaysve. that is virtual

7 Sun glasses are made up of curved surfaBasthe power of the sun glass is zero. Why? (2)
Ans.It is convex concave combinationsgEme powers. So net power zero

8 *A convex lens is differentiatetth n regions with different refractive indices. How many images
will be formed by the lens? (2)
Ans. n images but less sharp
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9 A convex lens has focal length f in air. What happens to the focal length of the lens, if it is
immersed in (i) water (n=4/3) (ii) a meh whose refractive index is twice that of glass. (2)
Ans. 4f-f

10 Calculate the critical angle for glass air surface, if a ray falling on the surface from air, suffers a
deviation of 18 when the angle of incidence is %0

AnsCAY R y o0& dihgnSibdiceaa1%t I ¢ |y (2)
11 Two thin lenses when in contact produce a net power of +10D. If they are at 0.25m apart, the
net power falls to +6 D. Find the focal lengths of the two lenses 3)
Ans.0.125m, 0.5m)

PRISM
1 * A glass prism has an angle of minimum deviation D in air. What happens to the value of D if the
prism is immersed in water? (2)

Ans.Decreases

2.* Draw aray diagram for the path followed by the ray of light passing through a glass prism
immersed in a liquid with refractive index greater than glass. (2)

3. *Three rays of light red (R)emn (G) and blue (B) are incident on the surface of a right angled
prism as shown in figure. The refractive indices for the material of the prism for red green and blue
are 1.39, 1.43 and 1.47 respectively. Trace the path of the rays through the prismwiHdhe
situation change if the rays were falling normally on one of the faces of an equilateral prisn(3?)

B 45’ C

(Hint Calculate the critical angle for each and if the angle of incidence on the surface AC is greater,
then TIR will take place.)

4. Show that the angle of deviation for a small angled prism is directly proportional to the refractive
AYRSE 2F GKS YFIGSNAIE 2F GKS LINAaY® hyS 2F GKS
refractive index 1.5. Finché angle of minimum deviation if the angle of the prism®is 3 3)

(D= (R1) A, 1.8)

5. In the given diagram, a ray of light undergoes total internal reflection at the point C which is on
the interface of two different media A and B witkfractive indices1.7 and 1.5 respectively’hat is

the minimum value of angle of incidenc€an you expect the ray of light to undergo total internal
reflection when it falls at C at the same angle of incidence while entering from B to A. Justify your
answver?
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n2:1.5
n=1.7 Cc

Ans. Use SinC=i .88 and C=61.7 so i=61.8 no for TIR ray of light must travel from
r]d

denser to rarer)

6. The velocity of light in flint glass for wavelengths 400nm and 700nm are 1%80%%hd 1.86x19

m/s respetively. Find the minimum angle of deviation of an equilateral prism made of flint glass for
the given wavelengths.

(For 400nm D=82nd for 700nm D=4%

7. In the giverdiagram gpoint object is kept at the Focus F of the convex lens. The teghiofrom

the lens falls on thesurfaces ABind BC of a right angled glass prism of refractive index 1.5 at an
angle 42.Where will be the final image formed? Draw a ray diagram to show the position of the final
image formed. What change do you expect in yanswer if the prism is replaced by a plane mirror?

A

C

C=41.8 Ans atF itself no change

Optical instruments

GIST

U Human eye:
A Eye lens: crystalline
Cilliary muscles: lens is held in position by these.
Iris: Circular contractible diaphragm with an aperture near the centre.
Pupil: the circular aperture is pupil.dtjustscontrolling light entering the
eye.
Power of accommodation: ability of pupil fadjusting focal length.
Far point: the maximum distant point that an eye can see clearly.
Near point: closest distant that eye lens can focus on the retina.
Range of vision: distant between near point and far point.

U Defects of vision:
Myopia: image formedh front of the retina. Correctiofsing concave lens.

> > >

> > I I
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Hypermetropiaimage behind the retina. Correctiamsing convex lens.

Presbiopidow power of accommodation. Correctidifocal lens.

. Astigmatism-cornea has different curvature in different direction. Correction-using

cylindrical lens

Astigmatismcornea has different curvature in different daton. Correctiorusing cylindrical
Lens.
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Compound Microscope:

u VvV
= S 0 1 N 0.0.0
= B IS S T
R AF \P AQ O . b (P,
V Y
f, f, o
Objective !
! _’Bb =
: ’ 7 =" -
1 I P - Eyepiece

K-~ o

Objective: The converging lens nearer to the object.
Eyepiece: The converging lens through which the final image is seen.
Both are of short focal length. Focal length of eyepiece is slightly greater than that of the

objective.

Angular Magnification or Magnifying Power (M):

M=M, x M,
D
M= 22 (1+ —)
- Uy fe
-L D
M= (1+ )
o fe
or |m= - x P (Normal adjustment
f. f. i.e. image at infinity)
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Astronomical Telescope: (Image formed at infinity

Normal Adjustment)

A .

[

Eye

P, U
7

7
7z
e
7
7

7
“ P
. . Image at ..,
Objective L
] infinity 747

AN

7

| 7 7
777
777

x4
77
7z

Eyepiece

Focal length of the objectiveis much greater than that of the eyepiece.

Aperture of the objective is also large to allow more light to pass through it.

Angular magnification or Magnifying power of a telescope in normal adjustment

-f
M:i M= 2
d fe

(fo+ f.=L iscalled the length of the
telescope in normal adjustment).

Newtonian Telescope: (Reflecting Type)

Plane Mirror

Light
from star

Magnifying Power: Eyepiece

Eye

Concave Mirror

Resolving Power of a Microscope:
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2Msin®

1
Resolving P = —
esolving rower Ad A

Objective
0

—

Resolving power depends on i) wavelength A, ii) refractive index of the
medium between the object and the objective and iii) half angle of the

cone of light from one of the objects 6.

Resolving Power of a Telescope:

1 da

Resolving Power= —— = | ——
deé 1.22 A

<1 > Objective

!

dé

Resolving power depends on i) wavelength A, ii) diameter of the
objective a.
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Concept Map - Optical instruments

Optical instruments

4 includes
y Y
|
ror g Human eye Compound Astronomical
. YP/ Microscope telescope
4 have the common defects Tolxiew small .
Near point v e Tolwe istant
25em, far objef
. | Y
pointes
Myopia || hypermetropia || preshiopia
. e Image fprmation, magnification and other cofditions
l Nature, reasn,b, correction XD At o At D
Far off Nearby Both the v v
objectsnot | | Objectsnot | nearbyand | | (o poung Microscop Telescope :
seen derly S?en Cear far of microscope f>f, | | & astronomica || m=
Size of eye Size of eye objects not nok? | telescope (1 D
" . L2 )
ball big; ball smal clearly seen Microscope: fofe fof, f f
focal length | | focal length Due to = Telescope:
of eye lens of eyelens ageing, vy (. D 3
small big weakening —E(l +F mzﬁ
Using Using convex | | of ciiary v
concave lens of muscles
lens of suitable Using
suitable power bifocallens
DOWEr of suitable
focal lengths
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QUESTIONS

Microscope and telescope

*1.

*Q.

You are given following three lenses. Which two lenses will you use as an eyepiece ar
an objective to construct an astronomical telescope?
Lens Power (P) Aperture (A)

L1 3D 8cm
L2 6D 1cm
L3 10D 1cm

Ans The objectiveof anastronomical telescope should have the maximum diamatet its
eyepiece should have maximum powelence L1could be usedsan objective and L3
could be used as eyepiece.

Draw a ray thgram of a reflecting type telescope. State two advantages of this telesco)
over a refracting telescope.

Draw a ray diagram of an astronomical telescope in the normal adjustment position, st
two drawbacks of this type of telescope.

Draw aray diagram of a compound microscope. Write the expression for its magnifyinc
power.

The magnifying power of an astronomical telescope in the normal adjustment position
100. The distance between the objective and the eyepiece is 101 cm. Catbeldéteal
lengths of the objective and of the eymece.

I 2¢ R2Sa (GKS WNBaz2ft@Aay3a LReSND 2F Ly |
the aperture of the objective lens? (ii) Increasing the wavelength of the light used?
What are he two ways of adjusting the position of the eyepiece while observing the
Finalimage in a compound microscope? Which of these is usually preferred and why?
Obtain an expression for the magnifying power of a compound microscope. Hence €
why weNBEFSNJ 020K GKS Y0 RCHA A S QK I & Randi(i
S NBIFNR (KS WiSyaikQ 2F (GKS YAONRaoO?
the focal points of its objective and its epeece? Calculate the magnificatioobtained by
a compound microscope having an objective of focal length 1.5cm and an eyepiece ¢
length 2.5 cm and a tube length of 30.

What are the two main considerations that have to be kept in mind while designing
w26 2S 00 A ordRicabtdiescopé? | & G NJ

Obtain an expression for the angular magnifying power and the length of the tube
FAOGNRY2YAOIf GStSao02LIS Ay Alda Wy2N)YIf
'y FTAGNRY2YAOFE (SfSad2LIS KIF@Ay3a |y oo
length1cmis used to observe a pair of stars with an actual angular separation of 0.75.
would be their observed angular separation as seen through the telescope?

Hint- observed angular separation = 0(&00 = 15Q

Cassegraitelescqe uses two mirrors as slwn inFig. Sucla telescope is bl with the
mirrors 20 mm apat. If theradius of curvatee of thelarge mirroris 220 mmand the snall
mirror is 140mm, where will the final image of anobject at infinity be? The following
figure slows a Cassegratelesc@e consistingdf a concavenirror and a convexnirror.

Secondary
mirror
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Distarce betweenthe objgective mirrorand thesecondary mirrg d = 20mm
Radiusof curvatureof the obective mirror, Ry =220mm

f= R =110 mm

Hencefocallength of he objective mirror, 2
Radiusof curvatureof the secondarynirror, R =140 mm
R, 140

70 mm

Hencefocallength of he secondarynirror, 2

Theimage of an obgct placedat infinity, formed by theobjedive mirror, wil actas a
virtual object for the secondary miror.

Hencethe virtual objectdistancefor the secondarynirror, u=f-d

=110 - 20
=90 mm
Applyingthe mirror formula for the secondarymirror, we can c&ulate image disance
11 1
+

voou o f
| I I
uzlr’} o
I 1 9-7 2
T70 90 630 630
1:63(]:3]51':1:11

| ]

(V)as h

Hence,the final image wil be formed 315 mm away from the secondary mimr.Ligt

incident normally on a plae mirror atachedto a galvanoneter coil retraces backwardss

shown in

*10.  Thebest positionof the eyefor viewing througha compoundnicroscopes at theeye-

ring attached tothe eyepiece.The preise lo@tion of the eyedepends on the sepation
between theobjedive lensand the ey@iece.Anangularmagnification (magnif/ing
power) of 30X is desired using an@dijve of focallength1.25 cm andin eyepéce of
focal length 5 cm.How willyou set up the compounthicrosco?
Ans-

Focalengthof the objective lens ;‘( v =1.25cm

Focalengthof the eyeiece,fe =5 cm

Least distare of disthct vision,d = 25cm

Angularmagnifcationof the compound

microscope = 30Xotal magiifying power of the
compoundmicroscopem = 30

Theangularmagnifcation of the eyepice is giverby the elation:

77
STUDY MATERIAL CLASS XH12011



Theangularmagnifcation of theobjedive lens(mg) is relded tomg as:

i
m =-—
m,

300
=—=01

[§]
We also have the relation:

Image distance for the objective lens(v, )

" Object distance for the objective lens(—u, )

v, =—5u, (1)

v'{ll :II'I I‘ll'l
1 1 _ -6
1.25 =3, U, - Su.
u, = 6 *x 1.25=-1.5¢cm
5
And v, =-5u,

=—5x(-1.5)=75cm

Theobiject should be pced 1.5 cnmaway fran the objective lens to obgin
the desired magification.

Applyingthe lens fornula for theeyepece:

Where,
Ye =Imagedistancefor the eyeiecS dr' bbup OY

“: = Object distance for theeyeriece
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1
u, v }’_
I 6
"25 5 25

S, ==417 em

| + |v,|

Sepaation between theobjedive lens and theeyepece -

=417+ 7.5

=11.67 cm

Defects of vision

1. Amyopic person habeenusingspectadS a 2 ¥ LJ2 dtfeNdr distanduisiorkR A 2
Duringold age healso needs to use sepdmrealing glass of power + 2.0 dioptres.
Expain whatmay have happeed.

Ans-
Thepower of the spetaclesusedby the myojic personPl’ L mdn 5

e —_—
Foal lengthof the spetacles, P -1x10
Hencethe farpoint of theperson is 100 cm. He niighavea normalnear pont of 25 cm.
Whenhe uses the spéades, the obgcts plaed atinfinity producevirtualimages at 100
cm.Heuses the abity of accanmodation of the eyelensto see theobjects paced
between 100 cnand 25 cm.
During oldage, thepersonuses reaing glasses of (powgP=100/50) p'=+2 D
Theability of accommadation is lost in oldage.This deéct is called
presbyopiaAs a resli, he is unale to seeclealy the objects pacedat 25 cm.

2. Answerthe followingquestions:

(a) Theanglesubterded atthe eyeby an obje&t is equal to the anglesubtended atthe
eye by the vimal image produced by amagnifyingglass. In whasense then does a
magnifyingglassprovide anglar magification?

(b) In viewingthrough amagnifyingglass, one usually pagins one@ eyes verglose to
the lens. Does angulamagnifcation changef the eye is movedack?

(c)Magnifying power of aimplemicroscopeis inversely propdionalto the focal lergth of
the lens.What then stops us from using aonvex lens of saller and smadkr focallength
and aclheving grater andgreatermagnifyingpower?

(d) Why must both theobjedive and the eygiece of a compoundnicroscopehave
shortfocal lengths?

(e) When viewingthrough a ompound microscpe, our eyes should bpositioned not
on the eygiece but a short disance away from it for best viewing.Why? How much
shouldbe thatshort distance between theeye and eypiece?

=100 cm

Ans-

(a)Thoughthe image sizas bigger han theobject, the anguar sizeof the image is eqdl
to the angdar sizeof the obgct. A magnifing glass helps onseethe obgcts placed
closerthan theleast distace of disinct vision (i.e.25 cm)Acloser objet causesa larger
angudar size A magnifying glass provides anr magification. Without magnfication,
the object cannot be plced closerto the eye. With magnification, the object canbe
placed muchcloser tothe eye.
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*3.

(b) ¥es, the anglar magification changesWhen he distarce betweenthe eyeand a
magnifying glass is ineased, theangularmagnifcation deceases a tile. This is because
the ande subtended atthe eyeis slightlyless than he anglesubtended atthe lens.
Imagedistancedoes not have anyféect on anguar magniication.

(c) The foal length of a convexdens cannotbe deceased by a gr@er amount. Thisis
because mking lenses havingzery smdl focal lengths is not eay. Sphertal and
chromaic aberations are producethy a convexens havig avery smalfocallength.

(d) The angular magnifcation producedby the eygiece of a compoundmicroscopeis
3

\7Vhere,
fe =Foal lengthof the eyepiece
It can be infered that if fg is smallthen angdiar magification of the eyepecewill belarge.

The angularmagniication of theobjedivelens of a compoundhicroscopés given as
Where,

o =Object distance for theobjective lens

/. =Foal lengthof the objedive
In the case of amicroscope,the object is keptclose tothe objective lens. Hencethe

f.

object diganceis very litle. Since™ is small‘,-‘(-' will be evensmalkr. Theefore, -« and

A are bothsmallin the given condiion.

(e)When we phce our eyes toalose tothe eyepieceof a compoundnicroscopewe are
unable to cdlect much refracted light. As a result,the field of view deceases
substantially. Hence the claiity of theimage gets blurred.

Amanwith normal nearpoint (25 cmyeads a book witlsmallprint using a
magnifyingglass: a thirtonvexlens of focalength 5¢cm.

(a)What is theclosest andhe farthestdistanceat whichhe should keephe lens from
the pageso that he canread the book when viewinghrough themagnifyingglass?
(b)Whatis themaxinum and theminimum angularmagnification (magnif/ing power)
possble usirg theabove sinple microscope?

Ans-

(a) Focallengthof the magifying
glassf =5 cm kast distarme of
distance visiond =25 cm Closest
objectdistance=u

Image distarce,v=bdl' L Hp O

5-1 i)
25 25

25
H=—=—==4.167 cm

Accordingo the lens formulawe have.
Hencethe closesdistanceat whichthe person camead thebook is 4.167 cm. For the

objectat the farthestdistant(uQ 0 Simageditance!”) = Accordingo the lens

80

STUDY MATERIAL CLASS XH12011



*4,

formula,we have:
| | l

v o
N

' w5 5
su'=-5cm
Hencethe farthest distarce atwhich theperson can reathe book is £m.
(b) Maximum anguar magniication is gven by therelation:
d
F.l:’"m =—
Ju
25
=55 =
6
Minimum anguar magification is given by theelation:
d
r =
|
25
5
For a normal eye, the far point is at infinity and the near pointlisfinct vision is about
25cmin front of the eye. The cornea of the eye provides a converging power of abou
diopters and the least converging power of the egas behind the cornea is about 2
diopters From this rough data estimate the range of @oenodation (i.e., the range of
converging power of the eykens) of a normal eye.
Least distance of distinct vision, d = 25 cm
L Far point of a normal eye,

6

5

Converging power of the cornea,
Least converging power of the ejans,
To see the objects at imiity, the eye uses i.c
least converging power.
Power of the eydens,
P=Pc+Pe=40+20=60D
Power of the eydens is given as:

3 1

Focal length of the eve lens( /)

1]
I

.-_-U .--U

0D
20D

T 60D

100 5
=——=—2cCm
60 3 o o A )
¢t2 F20dza |y 202S0OU0 U UKS YySFEN LR2ZAyuUz
Focal length of the eykens = Distance between the cornea and the retina
= Image distance

Hence, image distance, 5
V= 5 cm ]
According to the lens formula, we can write: A v u
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Where,
" = Focal length

I 15+1 16
+ —= =— ¢m
25 25 25

|

1
I

Power, P'= L; % 100
f

= E * 100=64 D
5
Wave Optics
GIST

Wavefront:
Awavelet is the point of dishorbance due to propagation of ight.

Awavefront is the locus of points (ravelets) having the same phase of oscillations.

Alire perpendicular to a wavefront is called a ‘ray’.

AN}

£1

Cylindric al Wavefront
from a linear source

Spherical
Wavefront

from a point

AR
oW,
£y

£

L
A £y -

ew Wave-
front (Plane)

New Wavefront (Spherical)

(XX X XN
\ A X
£y -

(Wavelets - Red dots on the wavefront)

Laws of Reflection at a Plane Surface (On Huvgens’ Principle):
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AB — Incident wavefront CD — Reflected
wavefront XY — Reflecting surface

sini—sinr=0. L.e. sini=sinr or i=r1

Laws of Refraction at a Plane Surface (On Huygens’ Principle):

AB — Incidentwavefront CD — Refracted
wavefront XY —Refracting surface

sini  sinr sini sinr sini c
- =0 or = or = = p
c v

c v sinr v

Interference of Waves

Young's Double Slit Experiment:

Single Slit Double Slit

Screen

Thewavesfrom S; and S, reach the pointP with some phase difference and hence
path difference:” = S,P— S|P

Comparison of intensities of maxima and minima:

83
STUDY MATERIAL CLASS XH12011



Imax (a+ b)?

Imin (a-b)2

(a/lb + 1)2
(alb - 1)2

Relation between Intensity (I), Amplitude (a) of the wave and Width (w) of the slit:

| aa? 4 (a4)? W
ad'w I, (a)? Wy
1. Thetwo sources producing interference

Distribution of Intensity:

Intensity

O|<.u

0
onditions for sustained interference:

Diffraction of light:

Diffraction at a slit

Screen

must be coherent.

The two interfering wave trains must have
the same plane of polarisation.

The two sources must be very close to each
other and the pattern must be observed at a
larger distance to have sufficient width of
the fringe. (DA /d)

The sources must be monochromatic.
Otherwise, the fringes of different colours
will overlap.

The two waves must be having same
amplitude for better contrast between bright
and dark fringes.

Obstacle

Diffraction at an obstacle

Screen

X & Y — Region of diffraction

STUDY MATERIAL CLASS XH12011
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Diffraction of light at a single slit:
1) At an angle of diffraction d=0 :

A\};d-: 0
r Y O A //
17
2 1 /
3\ 1
p
d 5 /8\ .
L « HO Bright
.
s R \\
1n}&
11 \
|/ A
Plane B D
Wavefront Slit
Screen

The wavelets from the single wavefront reach the centre O on
the screen in same phase and hence interfere constructively

to give Central or Primary Maximum (Bright fringe).

Diffraction at various angles:

TINCLLLLLLL
E/ A
b
“i':. i;aﬁ ‘
R \
T

Wavefront | Slit

Central Maximum is the brightest fringe.

Diffractionis not visible after a few order of diffraction.

0 M
— Y L N o e e e e e e
Plane ® 5%

screen

2) At an angle of diffraction d = d;;
The slitis imagined to be divide

AL

3
o
=}
o

Wavefront

The wavelets from the single wavi
that BN is &-and reach the point P
(4,10), (5,11) and (6,12) interfered
/2 and give First Secondary Mini



Width of Central Maximum:
P, Dark
Y1
d
Bright
y,=Da/d Screen
Since the Central Maximum is b,=2Da/d
spread on either side of O, the
width is

Fresnel’s Distance:

yvi=DA/d

At Fresnel’s distance, y; =d and D = D¢
So, DeA/d =d or De =d2/A
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Polarisation of Light Waves:

“ O O O VO
IR

- Parallel to the plane

e - Perpendicular to the plane

' Representation of Natural Light

Natural Light

Light waves are electromagnetic waves with electric and magnetic fields oscillating at right angles to each
other and also to the direction of propagation of wave. Therefore, the light waves can be polarised.

Optic Axis

11

N
b

PR

Unpolarised Plane Plane
light Polarised Polarised
light light
Polariser Analyser
Tourmaline Tourmaline
Crystal Crystal

al f dz&:Q [ |
When a beam of plane polarised light is incident on an analyser, the intensity | of light transmitted

from the analyser varies directly as the square of the cosine of the ahgbetween the planes of
transmission of analyser and polariser.

rF 3

a
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lacos?28 | or

(where | = k a2 is the
intensity of light transmitted
from the polariser)

t2fFNA&FGA2Y o0& wSTtSOGAzY

aMp = tan 6p
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CONCEPT MAP

through lel
tourmaline crystal

Light law of law of
reflection refraction
also has I=r s
H=—
lLT
Unpalarized Wave nature
) B explams
light
wave front &
\ defines (Huiger's wave lets
ol be . ..
priniple] super position of
wavelets | bending of

could be \

polarizated by a polarizated by
polaroid reflection
obeying abeying
A
Malus law Brewster law
I=lofcos’8) u=tan{p)
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super position of
wavefronts from two
coherant sourges
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ight around comers

Diffraction
A=nh—>min.
A=(2n+1) /2 2max
Interference
A=nA-bright
A={2n+1) 22 dark
n=012 .. L
A=path difference

l

Y/ "né"lﬁ'll'
||'|I“||'|“|| |'II|' i |I.|'
I "..IJ'I. J st
path diff
linear width of central
L 21
Fringe width maxfe—
B= AD Angular width of central
d 24
max Jd=—
d




QUESTIONS

Huygen's Principle

1.

Draw a diagram to show the refraction of a plane wave front incidena conex lens anc
hence draw the refracted wave front.

What type of wavefront will emerge from a (i) point source, and (ii) distance light source

Define the termg I S FNRYGK ! aiAy3a 1 d@23asSyqQa Oz2y
propagation of a pla@ wave reflecting at the interface of the two media. Show that the a
of incidence is equal to the angle of reflection.

5STAYS GKS GSNY Wgl STFNRBRYIQd 5Nl g GK
diverging spherical wave (i) plagel S ®! aAy3 | d23ISyQa O2
the refraction of a plane wavefront at a plane surface and hetemuce{ y St f Q

Interference

1.

*3.

*4,

*7.

*8.

| 26 R2S& GKS Fy3dzZ NI ASLI NI GAZ2Y 2F A vhes
the distance between the slits is increased?

Ansg KSYy aSLI NI GA2y o0Si6SSy atida ORO A&
How(i KS | y3dzZt I NJ aSLI N GA2y 27T MoublSTedatBeh
change when the distance of separation between the slits and the screen is doubled?
Ans-No effect (or the angular separation remains the same)

In doubleslit experiment using lignt of wavdength 600 nmthe anguar width of afringe
formed on adistant screeris 0.1°.Whatis the spacindpetweenthe two slits?

Ans The spacing ktween theslits i¢3-44 107 m

If the path difference produced due to interference of light coming out of two slits for yell
O2t2dzNJ 2F tAIKG Fd F LRAY(G 2y GKS aoass
point? Give reasosa

Ans. The given path difference satisfies tondition for the minimum of tensity for yellow
light, Hence wheryellow light is used, a dark fringe will be formed at the given point. If wi
light is used, all components of white light except thdowlone would be present at that
point.

SiFGS g2 O2yRAGA2ya G2 200GFAYy &adzadl A
experimentdza Ay 3 t AIKG 2F ¢l ¢St Sy3adK nnn yYZ

The wavelength of light is increased to 600 nm and the separation betweeslith is halvec
In order to maintain same fringe with, by what distance the screen is to be mdviedthe
ration of the distance of the screen in the above two cases.

AnsRatio3:1

Two narrow slits are illuminated by a single monochromatiore®. Name the patter
obtainedon the screen. One of the slits is now completely covered. What is the name «
pattern now obtained on the screen? Draw intensity pattern obtained in the two cases
write two differences between the patterns obtaidén the above two cases.

Ly ., 2 dzy 3<taexp&ithelztaf ndnochromatic light of wavelengtk Is used. Tie
intensity of light at a point on the screen where path difference is estimated asK units.
What is the intensity of light at apoigt K SNBE LI § K RAFFSNBYy OS A
AnsK/A

Abeam of licht consistingof two wavelengths650 nm and 520 nm, is used dbtain
interference fringesn aYoungQ double-slit experment.(a) Find thedistarce of thethird
bright fringe on the screerfrom the central maxmum for wavéength 650 nm(b) What is the
leastdistancefrom the centralmaxmumwherethe brightfringes due tdoth the
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wavdengths coigide?
Ansa)

, [ DY
x !?All—3|
\'ll' A

For third bright fringe, n = 3

i
.-._~L-=3xﬁ5ﬂi£—}=|f;50|£2
d L d

kA

nimn

b) d
., D
x=nd,—
&
=3x SZUE = 215&(}E nm
[ [
*Q, In a doubleslit experiment the angularwidth of afringe isfound to be0.2° on a screer

placed 1 m awg The wavelemth of light used is 600 nmWhat will be theangular widthof
the fringeif the ertire expeimental apparatusis immersedn water?Take refrative index
of waterto be 4/3.

Ans

(= b

i .

0.-2¢

) =7

=2 %02=015"
4

*10 A narrowmonochromatic beam of light of intensity | is incident a glass plate. Another
identical glass plate is kept close to the first one and parallel to it. Each plate reflects 25
the incident light and transmits the reaming. Calculate the ratio of minimachraaximum
intensity in the interference pattern formed by the two beams obtained after reflection fr«
each plate.

Ans. Let | be the intensity of beam I incident on first glass plate. Each plate reflects 25%
light incident on it and transmits 75%.
Therefore,

1=l YR LH I HpkmnnL T LknTLo TIFTtpkmnn L T
Lpl' 7Tkmnn Lnl' ovn E okmc L I dhkecn L
' YLX AGdzZRS NIXdGA2 2F 6SFYa w FyR p Aa w T

Imin/ Imax = [fl/r+1]2 = [4/31 ] 4/3+1]2 = 1/49 = 1:49

*11 In a two slit experiment with monochromatic light, fringes are obtained on a sqgkeed at
some distance D from the slits. If the screen is moved 5>mlbwards the slitsthe charge
in fringe width is 3 x 10 m. If the distance between thslit is 1¢ m. Calculate the
wavelength of the light used.
lyad ¢KS FTNAY3IS gARGK Ay GKS (g2 OFasSa
-1l Q PQBSEKRT 2N ¢ OSOHROBG-KEET EmoOoE wmn
i-iQ T °m,dE1OMA < T °x0l0°E5 xM0i= 6 x 1dm= 6000A

12. Two Sources of Inteitg | and 41 are used in an interference experiment. Findrkensity at
LRAyGa 6KSNB GKS gl @Sa FTNRY (62 az2dzaNOSa
OAAAD ~ O
Ans¢ KS NBadzZ GFryd AydSyardage IaId=LtBANN2 &K
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As 11 =l andE 4l therefore kI L bnlLbuKmdnL /2a& v I pL
OA0 6KSYy v I'n X L w T pL bnL 02a n I o
OAAAOD $6KSYy v ' ¥ L w I pL bnL O02a -~ T

13. What are coherent sources of Kgi K ¢ ¢2 atAada Ay | 2dz/3 5
illuminated by two different sodium lamps emitting light of the same wavelength. Why
interference pattern observed?

600 holGlFAy GKS O2yRAGAZ2Y F2NJ 3SG0A Y HencE
write the expression for the fringe width.

(c) If S is the size of the source and its distance from the plane of the two slits, what shi
the criterion for the interference fringes to be seen?

& A
— T —
Ansc) < ol
14. What are coherent sources? Wiye coherent sources required to produce interference 5

light? Give an example of interference of light in everyday lifey |, 2 dzy 3Qa
experiment, the two slits are 0.03 cm apart and the screen is placed at a distance of
away from the sl&. The distance between the central bright fringe and fourth bright frini
1 cm. Calculate the wavelength of light used.

Ans(Numerical part)

. fim'_D.ﬂExlﬂ"x]xlﬂ:

4.0 4x1.5

=5=10"m

15. What is interference of light? Write two essential conditions for sustained interfer 5
pattern to be produced on the screenDraw a graph showing the variation of intensity ver
0KS LR2airAdAzy 2y GKS aO0ONBSy Ay , 2dzy3Qa
one of the slit is closedVhat is the effect on the interference pattern in Yai@ & R 2
experiment when: (i) Screen is moved closer to the plane of giifSeparation between tw
slits is increased. Explain your answer in each case.

Diffraction

*1.  Whya coloured spectrum iseen, wherwe look through a muslin clothnd notin other clothe® 2
Ans. Muslin cloth is amle of very fine threads and as such fine slits are formed. White light pas
through these silts gets diffracted giving rise to colored spectrum. The central maximum is wl
while the secondary maximaecoloured. This is because the positions of secondary maxima
(except central maximum) depend on the wavelength of lighta coarse cloth, the slits formed
between the threads are wider and the diffraction is not so pronounced. Hence no such spec
isseen.

2. ! LI N £fSt oSIY 2F fA3IKG 2F ¢ @St Sy3adK c 2
distance between the slits and the screen is 0.8 m and the distance of 2nd order maximun
the centre of the screen is 15 mm, calculate thidtiv of the slit.

AnsDifference between interference and diffraction: Interference is due to superposition of
distinct waves coming from two coherent sources. Diffractiordug to superposition of the
secondary waveletgeneratedfrom different partsof the same wavefront.

bdzY SNAOFfY I SNBX < T cnn YY I cnn P Mabm®
5 ' ndy Y E I mp¥¥? T mModp P mMnbo YZ
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X .
a—=nA
n

nAD  2x6x107x0.8

o=

x 1.5=107°
9 ! -
'6:¢ 6.4=107 mm
3.  Answerthe followingquestions: 2

(a) How does the size and intensity of the central maxima changes when the width slitth
is double in a single slit diffraction experiment?

(b) In whatway is difraction from eachslit relatedto the interferencepattern in adouble-

slit expeiment?

(c)When atiny crcularobstacleis placedn the path of light from a distantsource,a brightspot
is seerat the centreof the shadow of the obstde. Explainwvhy?

(d) Two students areseparatedby a 7 m padition wall ina room 10 mhigh. If both ligpt and
sound waves cahend around obstdes, how is it tht the students are unble to see each
other even thougtthey canconverseeasly?

Ans

(a)In asingle slidiffraction expeiment, if the width of theslit is male doublethe original width,
then the sizeof the centraldiffraction bandreduces to haland theintensity of the central
diffraction bandincreases up tdour times.

(b) Theinterferencepattern in adouble-slit experiment is modulded by difraction from each
slit. Thepattern is theresult of theinterferenceof the dffracted wavefrom eachslit.

(c)When atiny circular obstacle is placedn the path of licht from a distantsource,a brightspot
is seerat the centre of the shadow of the obstde. This is becaustght waves ardliffracted
from the edgeof the crcularobstacle,which irterferes constratively at the centre of the
shadaw. This construtive interferenceproduces a brighspot.

(d) Bendingof waves by bstacles by darge andg is possible when theize of he obstade

is conparableto the wavelengthof the waves.

Onthe one hand, thewavelengthof the light waves is too sil in comparisorto the sizeof the
obstecle. Thus, thediffraction anglewill be very smi. Hence, he students arainableto see
each otler. On theother hand, thesize of he wallis comparale to the wavelemth of the
sound wavesThus, thebending of he waves takes pteat a lageangle.Hence, thestudents
areable tohear each other.

4.  Why light ways do not diffracted around buildings, while radiowaves diffract easily? 2
Ans For diffraction to take place the wave length skibbe of the order of the size of the obstacl
The radio waves (particularly short radio waves) have wave length of the order of the size of
building and other obstacles coming in their way and hence they easily get diffracted. Since
wavelength @ the light waves is very smalhey are not diffracted by the buildings.

5. Draw the diagram showing intensity distribution of light on the screen for diffraction of light at 3
single slit. How is the width of central maxima affected on increasing tiiéafielength of light
used (ii) width of theslit? What happens to the width of the central maxima if the whole appara
is immersed in wateand why?

6.  State the condition under which the phenomenon of diffraction of light takes place. Deriv 5
expresion for the width of central maximum due to diffraction of light at a single Alislit of
GARGIK WFrQ A& AffdzYAYylFrGSR o0& | Y2y2O0KNRY!
[ FE£Odzt I 4S GKS @FfdzS 2F WIQ F2NI LRAAGAZY 2

* (i) first minimum atan angle of diffraction of 30°
(ii) first maximum at an angle of diffraction of 30°

a= _h = _"I{m =1400nm
sin®  sin30

Ansi)
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EYS 3700

1=—= ———=2100nm
i) 2sinB 2xsin30
Polarisation
1. !4 6KFG Fy3aftS 2F AYyOARSYyOS &akKz2dzZ R | fshcH
that the reflected and the refracted rayse perpendicular to each other?
Ansi=60

2. 2 KFG R2Sa GKS adraSYSyidsz ayl GdzNY f Aeinfsiof

the direction of electric vector? Explain briefly how plane polarized light caprdduced by
reflection at the interface separating the two media.
Ans¢ KS aGFaGSYSyld aylddaNYf fA3IKG SYAGGSR 1
light coming from sun is a mixture of waves, each having its electric vectors directed in re
direction. When light fallson the interface separating two media, electrons start oscillati
which produces reflected ray in addition to refracted ray. As light is a transverse \
therefore, oscillation in the transverse direction will produce a light wave. Parallel oscile
will not contribute to the light wave. When a light ray strikes an interface, the compone!
electric vector, which is parallel to the interface, gets reflected. Therefore, the reflected
wave is plane polarised light.

3. What is an unpolarizetight? Explain with the help of suitable ray diagram how an unpolar
light can be polarized by reflection from a transparent medium. Write the expressiol
Brewster angle in terms of the refractive index of denser medium.

4.  The critical angle beteen a given transparent medium and air is denoted.biray of light in
air medium enters this transparent medium at an angle of incidence equal to the polarizing
angle(}). Deduce a relation for the angle of refractiog) {n terms of J.

5  What is meantd & WLJ2 f bf MJwhveAiHo® yid®@s this phenomenon help us to dec
whether a given wave is transise or longitudinal in nature?
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7. DUALNATURE ORMATTER & RADIATION
GIST
ELECTRON EMISSION
1. There are three types of electron emissjomamely ThermionicEmission, Photoelectric
EmissiorandField Emissian
2. The minimum energy required by an electron to escape from the metal surface is called work
function.
3. Work function isconveniently expresseit electron volts (e V)
4. One electron vii is the energy gainear lost by an electronwhile passing througha
potential difference of one volt.
PHOTOELECTRIC EFFECT
1. The minimum energy required by an electron to come out from metal surface is called the
work function of a metal.
2. Photo etctric effect is the phenomenon of electrons by metals when illuminated by light of
suitable frequency
3. Photoelectriccurrent depends on
i) The intensity of incident light
i) The potential difference applied between two electrodes
iii) The nature othe emitter material
EXPERIMENTAL STUDY OF PHOTOELECTRIC EFFECT

Stopping

potential
(Vo)

Photoelectric
current

Photocurrent—s

Saturation current

—_—

Stopping potentia} Ws Vo2 -V O Collector plate potential —

Retarding potential Frequency of incident radiation (v)
‘»—7 Relard::‘ltlxmm"m0 - e — A Variation of photoelectric current
a ;é'fiﬁ.'f;? plate —» with collector plate potential for different
FIGURE 11.3 Variation of s o frequencies of incident radiation.

collector plate potential for
intensity of incident radiation

1. Theminimum negative potential given to the anode plate for which the photo electric current
becomes zero is called stopping potexhti

2. The stopping potential Mlepends on i) The frequency of incident ligind ii) the nature of
emitter material For a given frequency of incident light, the stopping potential is independent of
its intensity.

eV, =(112)mv>, = K

max
3..St26 | OSNII Ay ¥FNBI dzShataéerigiids kf B dea?, hdphotoNES |j dzSy O
electric emission takes place, no matter how large the intensity may be.

EINSTEINS PHOTO ELECTREQUATION:ENERGY QUANTUM OF RADIATION
1. Lightis composeaf discretepackets ofenergycalledquantaor photons.
2. Theenergycarried byeach photon is E =whereAis the frequency Y R Y2 YSy (.dzy LI |
¢tKS SySNHe 2F GKS LXK202y RSLISYyRa 2y GKS FNBIJc
intensity.
3. Photoelectric emission from the metal surface occurs dueabsorptionof a photon by an
electron
40 9 A yphadioReofiQequationKm,=M¢. o oreVp=hn-. .
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PARTICLE NATURE OEIGHT: THE PHOTON
1. Radiation has dual nature: wave and particlee Wave nature is revealed in phenomenon like
interference, diffraction and polarization. The particle nature is revealed by the phenomenon

photo electric effect.
2. By symmetry, matter also should have dual nature: wave and particle. The waves associated

with the moving material particle are called matter waves or De Broglie waves
3. TheDeBrogliewave length €) associated with the moving particle is related to its moment p
I & ¥h/p =h/mv
4.An equatignAfor the De Bfoglig quelength of an falectron accelerated through avpotevntial V.o
/I 2YyaARSNI Iy SfSOUNRBRY GUAUK Yl aa Yohe@potenfi@V.OKII NHS !
K=eV
K = 1/2m¥= f/2m
P’= 2mK
P=KHYY I KHYSHt
< I Kk KHYSHt
Substituting numerical values of h, m and e
< (122K ¥) nm

50 | SA & BncatdintyEPantiple states that it is not possible to measure both the position
and velody of an electron (or any other particle) at the same time exactly. There is always an
uncertainty kx in the specification of position and an uncertairitp in the specification of
momentum.

kxkp =i, wherei = h/Z
6. Davisson and Germer experimgmbvesthe existence of wave nature of electron.
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CONCEPT MAP

Dual Nature of Matter

Particle nature
of waves

Wave nature
of matter

Exhibited by exhibited in

Exhibited in

Photoelectric
effect

De Broglie
Waves or
Matter waves

Davisson and
Germer
electron

scaftering expt.

Governed by

Defined by

Einstein’s Equation of
Photoelectric emission
;r2 = 1 -V
MV ax =D (V-vp)

, I N

A= : ..
m | Y application
/ has 3 types

e’ ‘r

Photovoltaic
cell

Photoconductive
cell

Photo emissive
cell
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1*

2z

4z

7z

o4

10

11

12
13

14
15

16
17

18

QUESTIONS
ELECTRON EMISSION, PHOTO ELECTRIC EFFECT

If the intensity of incident radiation in a photoelectric experiment is doubled what, happens tc

kinetic energy of emittegbhoto electrons? 1
Calculate the frequency associated with photon of energy 3.3% 10 1
' YAY A®Hz p E wmn

What is the momentum of a photon of energy 1 MeV? 1

Energy E = 1 MeV = 1.6 xf0, p = E/c= 5.33x TOKgm/s

What happens to the velocity of emitted electrons when the wave length of incident light is
decreased?

If the frequency of incident radiation in a photocell is increased, does it affect the stopping
potential? If so how? 1
On what factor does the energy carried by a quantum of light depend? 1
¢tKS (KNBakKz2fR ¢l @S tSy3aidK FT2NJ LK2:G2Sf SOGN
electric emission takes place, if an ultra violet radiation of one watt power is incident on it?L
Name the element with highest work function aatso the element with lowest work function.
Highest work functiorg Platinum ( 5.65eV )

Lowest work functiorg Caesium ( 2.14eV ) 2
Calculate the work fuction of a metal in eV if its threshold wavelength is 6800A.

lyayYy 22N)] TFea18bavzy I KO k < 2
Work function of aluminium is 4.2eV. If twoqions each of energy 2.5eV are incident on its
surface, will the emission of electrons take place? 2

A source of fiht is placed at a distance of 50cm from a photocell and the cut off potential is fc
to be \4. If the distance between the light source and the cell is made 20cm, what will be the
cut off potential?

Ans: Stopping potential is stilh.V 2
Why wave theory of light failed to explain the photoelectric effect? 2
Draw a graph showinie variation of stopping potential with frequency of incident radiation.
What does the graph show and what are its implications? 3

Fig 11.5 ( page 392 NCERT text book )

a. The graph shes that the stopping potential varies linearly with the frequency of the inciden
radiation for a given photo sensitive material.

b. There exists a certain minimum cut off frequency for which the stopping potential is zero.
These observations have the twaplications -

i. The maximum kinetic energy of the photoelectrons varies linearly with the frequen:
the incident radiation,

ii. For a frequency of the incident radiation, lower than the cut off frequengy, no photo
electric emission is possible even if the intensity is large

9Lb{¢9LbQ{ tlhe¢h 9[9/ ¢wL/ 9VAPIATIGNhDb Y9 b9 wD

Which of the two photons is more energetic: that of red light or violet light? 1
What will be the stopping potential when a photon of 25eV is incident of metal surface of wol
function 6eV? 1
Ans : 19 volt
Whyis alkali metal surfacebetter suitedas photosensitive surfaces? 1
Blue light can eject electrons from a phetensitive surface while orange light can not. Will viols
and red light eject electrons from the same surface? 1
Two mdals A & B have work functions 4eV & 10eV respectively. In which case the threshold
length is higher? 1
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19+

20*

21

22*

23*

24*

25

6*

Show that the rest mass of photon is zero.

l'YAY OKAYGO0 aLISSR 2F LK2G2y Aa wOQz 9Ay2il
A radio transmitter at a frequency of 880 kHz and a power of 10kW. Find the number of pho
emitted per second. 2
Ans: n = energy emitted per second/energy of one photon = 1.718'x 10

A parallel beam of light is incident normally on a plane surface absorbing 40% of the light ar
reflecting the rest. If the incident beam carries 10W of power, find the force exerted by it on 1
surface. 2
Ans : 5.33 x THN

No photoelectons are emitted fom a surfaceif the radiation is above 500Q With an unknown

wavelength the stoppingpotential is 3V. Find the wave length. 3
'!'ya Y HHCHF*

LffdzYAYyFGAYy3 GKS &dz2NFIFOS 2F | OSNIIFAYy YSi
ndepn>Y3X Al gl a F2dzyR (GKIFG GKS O2 NNB a LazafioR.A
Find the work function of that metal. 3
Ans: 5.64eV

AbeamofA 3K({i O2yaraita 2F F2dz2NJ g @St SyadKa nn
1.5mW/n?t. The beam falls normally on an area’t@ of a clean metallic surface of work functiol
1.9eV.Assuming no loss of kinetic energy, calculate the number of photoelsaritted per
second. 3
Ans :E=3.1eV, E= 2.58eV, = 2.06eV, = 1.77eV
Only the first hree wave lengths can emit photo electrons.
Number of photo electrons emitted per second = A (11FE+1/E)

=1.12 x 18.
( Hint¢ convert eV into joule before substitution )
In an experiment on photo electric emission , following observations were made;
(i) wave length of incident light = 1.98 X't
(i) stopping potential = 2.5 V.
Find ( a) kinetienergy of photo electrons with maximum speed
(b)) work function & ( ¢ ) threshold frequency 3
Ans; (a)Kx=2.5eV (b) work function = 3.76eV
( ¢ ) thresbld frequency = 9.1x 1tHz

WAVE NATURE OF MATTER

What is the de Broglie walength(in A) associated with an electron accelerated through a
potential of 100 V? 1
lyaY < T MOPHHT !

Matter waves associated with electrons could be verified by crydahdiion experiments .Why*
Ans: The wave length of the matter waves associated with electraggave lengths comparable

to the spacing between the atomic planes of their crystals. 1
How do matter wavesitfer from light waves as regards to the velocity of the particle and the
wave? 1

Ans: In cas of matter waves, the wave velocity is different from the particle velocity. But in ca
of light, particle velocity and wave velocity are same.
An electron and an alpha particle have same kinetic energy. Which of these particles has the

shortest de Broglie wavelength? 1
Ans: Alpha patrticle

The de Broglie wavelength of an electron is”1Find the velocity of the electron. 1
Ans: 7.3 x 16m/s

Find the ratio of wavelength of a 10 k eV photon to that of a 10 keV electron. 2

L' YAY M Moo= LIR2AAY (ie¥on=0.1227 A)
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7*

9*

10*

11

12

13

14*

15

A proton and an alpha particleeaccelerated through the same potential difference. Find the
ratio of the wavelengths associated with the two. 2
Ans:(Hink I' Kk HHKES#OEKH<Y M™
Why macoscopic objects in our daily life do not show wave like properti@s?
Why wave nature of particles is significant in the sitiomic domain only? 2
Macroscopic objects in our daily life do not show wave like prigebecause the wave length
associated with them is very small and beyond the scope of any measurement.
In the sub atomic world, masses of the particles are extremely small leading to a wave lengtt
is measurable.
Show that Bohr's second postulate 'the electron revolves around the nucleus only in certain
orbits without radiating energy can be explained on the basis of de Broglie hypottfiegse
nature of electron. 2
Ans.t KS RS . NR3ItAS gl @St SyaiaKk F2NJ St SOGNRY
This is Bohr's second postulate. As completddeglie wavelength may be in certain fixe
orbits, nonradiating electrons can be only in certain fixed orbits.
The deBroglie wavelengthssociated with an electron accelerated through a potential differe
V isl . What will be the deBroglie wavelength
when the accelerating p.d. is mcreased to 4V? 2

e Ly
2

Determine the accelerating potential requiréar an electronto havea deBroglie wavelength of
1A 2
Ans:V =150.6 V

An electron, an alpha particle and a proton have the same kinetic energy, which one of these
particles has (i) the shortest and (ii) the largest, de, Broglie wavelength? 2
Ans: h 1

/ a
J2mE,  Vm
The two lines A and B siva in the graph plotthede N2 3t A S ¢ @St Sy 3G K
is the accelerating potential) for two particles having the same charge. Which of the two

represents the particle of heavier mass? 3
A
B
<
A A
MK Kzt

lyay {21 2F (GKS 3INILK A& KKKHYSO®

Slope of A is smaller, so A represdmgwvier particle.
Find the ratio of deBroglie wavelength of molecules of Hydrogen and Helium which are at
temperatures 27C and 12%C respectively. 3
Ans:ide. NE It AS 41 @St SK Bl KKAETMAXDSY &KBy«ko0
Describe Davisson and Germer experiment to establish the wave nature of electrons. Draw :
labeled diagram of apparatus used. 3
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8. ATOMS & NUCLEI

GIST

tK2YazyQa Y2RSt 2F G2y

@ Target nucleus

5Aa0FyO0S 2F Ot2a8ad | LILINE'™®

particle scattering experiment

Impact parameter of the alpha particle

. 2KNRa Y2RSt 2F G2y

Orbit radius of the electron around the nucleus

Its drawbacks©O 2 dzf eRpjain large
angle scattering & the origin of spectr:
series.

Limitations:codzf Ry QG S E LJt

wdziil KENF 2 NROA Y2RSE 27F s stability of the nucleus & the emission

* of line spectra of fixed frequencies.

=2kzé
1/2mv?

b=%ze02 (i * Kk H

1/2mv?
Limitationsapplicable only for
hydrogenlike @ Y& g O2 dz |
the splitting of spectralines. (not
consider electro static force among th
electrons)

r=e’K n gniv?

Energy of the electron in the nth orbit of hydrogen atorr E=-me‘k y,n*h?=-13.6/n" eV

A Angular momentum of electron in any orbit is
AYGSANFf Ydzt GALX S 27

A 21 @S ydzYoSNI A
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==
b

—
Brackett

e
Paschen
series

series

-3.40

-13.6

Balmer
series

Ground state

Lyman
series

Atomic number Z

Mass number A
No. of neutrons

Nucleons
No. of neutrons

Nuclear radius
Nuclear density
Isotopes

Isobars

Isotones
Map defectA m

Binding energy £

Stability of the nucleus determined by binding

energy per nucleon

Radioactive decay law

No: of nuclei remaining wdecayed at any

instant of time

Half life

Mean life

STUDY MATERIAL CLASS XH12011

102

No:of protons in a nucleus

No: of nucleonsn a nucleus
AZ

Totalno: of protons & neutrons in a
nucleus

AZ
[T oYskn~ w

Same Z & different A
Same A & different Z
Same noof neutrons
Mass of neutrons

AMXEé (Am=mass of reactantg
mass of products

Bon= B/A

dN/dt=< b
N =Ne™ "
OR
N:Nj( ]/2)] , N= t/tj_/2
t1,=0.693

<
' MK<



3 types of radiations

Nuclear fission

Nuclear fusion
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Alpha,beta,gamma

Splitting of a heavy nucleus into lighte
elements .This processnsade use of
in Nuclear reactor & Atom bomb

Fusing of lighter nuclei to form a heav
nucleus.This process takes place in
Stars & Hydrogen bomb.



Decay

. A¥
Transformation X3

/ decay decay \
L J
o decay B decay v decay
/ leads to
A ¥
-A—4 A 4
Z-2 FZ—l AZ

STUDY MATERIAL CLASS XH12011

CONCEPT MAP

Nuclear reaction

fused together l

i

breaking of a
heavier nuclei

¥

Nuclear fusion

Nuclear fission

examples example
N
Stars Nuclear Reactors
Hydrogen bomb Atom bomb

gives rise to

Mass difference

XC

LY

Energy released
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QUESTIONS

ALPHA PARTICLE SCATTERING
*1.) An alpha particle of engy5 MeV isscattered through 180at a targeturanium nucleus. What
is the order of the distance of the closest approach? D)

Ans 1,=10%cm
2.) What is impact parameter? What is the value of impact parameter for a head on collisiof2y

Anst SNILISY RA Odzt  NJ RAadGlkyOS 0SisSSy (GKS @St20AaiGe O
Ch  wMr00 X
30 5NI¥ g | f10S8StSR RAIFINIY 2F GKS SELSNAYSyidlf a
experiment. Write two important inferengedrawn from this experiment. 3
4. Describe Gigetr Marsden Rutherbrd) Expet., with a suitable diagram toxplainthe scattering of
alpha particles with gold foil. What could be informed from the large angle scattering? 3)

5. Which has greatdpnizingpower. alpha or beta particle Q)

"/ (263 4]l -)# -/ $%,

1.LY . 2KNRa GKS2NE 27 Y2 R Pliysical §uartity WrickgNdsToSy | G2 YZ vy
iMSANI £ YdzZ GALX S 2F KkHHK (1)

Ans Angular momentum

22 KFG A& GKS NBfFOA2Yy 0 Sdifest®yinabyddgen atdtdcdoklidga WNI 2
G2 . 2KNRa @KS2NEK

AnsY *NJ h v

32 KIG A& . 2KNIR&a ljdzZ yaAaTlFraGA2y O2yRAGAZ2YK (1)

*4. For an electron in the second orbit of hydrogen, what is the moment of linear momentum as per

GKS . 2KNRa Y2RSftK 2

AnsY [T HEKKKKHH D Y2YSy G 2F fAYSEFENI Y2YSyldzy A& Fy3dzZ | N
5. Calculate the ratio of energies of photons produced duedagition of electron of hydrogen

atoms from 2%levelto 1% and highestlevelto secondevel (3)

E.1 = Rhc[ 1/? ¢ 1/n?] = % Rhc
9 k-E1=Rhc(IZXxMk k0 I wKO Kk n

6. State. 2 KN & LJ2 & (0 dzf I (i SWsingahese postalates dive an éxNiEsSian daNtdtal
energyand radius of fi orbit of anelectron ina hydrogen atom (5)

SPECTRAL SERIES

*1. What is the shdest wavelength present in theascheneariesof hydrogen spectrum? 2)
Ansn=3,nl AYFAYAGES <Tdpkwlyunnt

2. Calculate the frequency of the photon which can excite an electre.tbeV from13.6 eV.

Ans 2.5x10°Hz (2)

3. The wavelength of the first membef Balmerseries in the hydrogen spectrum is 6563A.Cateul
the wavelength of the first member of Lyman series in the same spectrum.

Ans 1215.4A (2)

4. The ground state energy of hydrogen atomli8.6eV.Whatsthe K.E & P.E of the electron in this
state? 2)
Ans K.E=E=13.6eV, P.E-2K.E=27.2eV

*5. Find the ratio of maximum wavelength of Lyman series in hydrogen spectrum to the maximum
wavelength in Paschen Series? 2)
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Ans 7:108

*6. The energy levels of an atom are as shown below. a) Which of them will result in the transition of
aphoton of wavelength 275 nm®) Which transition corresponds to the emission of radiation
maximum wavelength?

®3)

Oev A}
-2eV B C
-4.5eV v

-10eV v \
AnsyY 9T K O trarisitiobp S £ 9h Mmk<X OGONIyardazy !

*7. The spectrum of a star in the visible & the ultraviolet region was observed and the wavelength of
some of the lines that could be identified were found to be 824A,970A,1120A,2504A,5173A

&6100A.Which of these lines canrtmtlong to hydrogen spectrum? 3)
Ans 970A

8. Sketch the energy level diagram of the hydrogen atom. Mark the transition corresponding to
Lyman & Balmer series. 3)

9. Calculate the ratio of wavelength of photon emitted due to transitionle€&onsof hydrogen
atom from

i) Second permitted level to first level

i) Highestpermitted level to second level 3)
10.The radius of inner most electron orbit of &tom is 5.3 x 1&'m. What are radii for ns23, £
(3) Ans: =11,

COMPOSITION OF NUCLEUS

1.What is the relation between theadiusof the atom & the mass number? Q)
Ansy aA® S nh o

2. What is the ratio of the nuclear densities of two nuclei having mass numbers in the ratio 1:47?
Ans 1:1 D)

3. How many electrons, protons & neutrons dhere in an element of atomic numb€g) 11 &

mass numbe(A)24?

D Hint: ne=n=11,n=(AcZ) =24-11 =13
4. Select the pairs of isotopes & isotones from the following: 2)
i 13C5 ii. 14N7 iii. 3OP15 iv. 31P;|_5

Ans isotopesiii &iv ,isotones& i
5. Bywhat factor must the mass number change for the nuclear radius to become twice? (2)

1
éjf or 22timeA

NUCLEAR FORCE & BINDING ENERGY

1. What is nuclear force@Mention any twoimportant properties of this force. (2)
2. Obtain the binding engy of the nuclet®Fes & **Biz;in MeV from the following data:
m,=1.007825amu,x1.008665amu, M{Fes)=55.934939amu, MY’ Big;)=208.980388amu,
lamu=931.5MeV

3. Which nucleus has the highest binding energy per nucleon? 3)
AnsY CS T pHdPHcaS+t>y &1 paS+k! . A ThucnndoaS+tiTdy
HencéFesx
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4.From the giverdata, NA § § G KS y dzOf 5t NI NABd Geinde 2ajtulafeaid » RSO &
energy released’ssU = 238.050794 SHe= 4.00260U73qTh= 234.04363u 3)

5. Draw a diagram showing the variation of B.E /nucleon with the mass number. Mark the regions
where the nuclei argl) Most stable ij Proneto fusion ii) Proneto fission On the basis of tis curve
explain nuclear fission & fusion. (5)

RADIOACTIVITY

1. How isab particle different froman electron? Q)

2. Drawgraph between no. afiucleiun-decayed with time for a radioactivaibstanceX)

3. Among the alpha, beta & ganamadiations, which are the onaffected bya magnetic field? (1)
Ans alpha & beta

4.2 K& [Ratticlés have high ionizing power? D)

Ans because of their large mass & large nuclear cross section

5. Write the relationship between the half life & ttaverage life of a radioactive substance. (1)
Ans T=1.444,,

6. If 70% of a given radioactive sample is lefid@cayed after 2@ays,what is the % of original

sample will get decayed in 60 d&ys 2)

7. How does the neutron to proton ratio affeed during (DR S O & AAO b ROOI &
8. A radioactive sample having N nuclei has activity R. Write an expression for its half life in terms of
R&N. (2)

AnsY wlydsiXpcitbok < T'ndc dhobkw
9. Tritium has a half life of 12.5 years againsta decay. What fraction of a sample of pure tritium

will remain undecayed afte5 years? 2)
Ans Ny4

10.What percentage of a given mass of a radioactive substance will be leitaayed after Half-
life periods? (2

Ans N/N, =1/2" =1/32 =3.125%
11.! NI RA2F O0A @S ydzOf Sdza WwW! Q RSOlFeéa a 3IAPSY oSt 2
j 1

A LA A

If the mass number & atomic number of #&e 180 & 73 respectively, find the mass number &
atomic number of A & A 2)
Ans AT 180 & 72, A2 176 & 71

12.Two nuclei P & Q have equal no: of atoms at t=0.TheidikaHf are 3 & 9 hours respectively.

Compare the rates of disintegration after 18 hours from the start. 2)
Ans 3:16

13. Define haHife, mean life, decay constant of a radioactive substance establish the relation
between them 3)

*14. Two radioactive materials )& X have decay constantg n < respectively. If initially they
have the same no: afuclei,find the time after which the ratio of the nuclei of % that of X% will be
1/e?

Ans: N=he“% T MK (< (3)
*15.0ne gram of radium is reduced by 2.1mg in 5 yeamddopy Catulate thehalf-life of Uranium.
Ans:1672 years (3)

16.Define decay constant of a radioactive sample.
Which of the following radiationralpha,beta & gamma rays
i. Are Similar to Xays?
ii. Are easily absorbed by matter?
iii. Travel with greatest spe®
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iv. Are Similar in nature to cathode rays? 3
Ans Definition, igamma ii-alpha, iilgamma, ivbeta
*17. At a given instant there are 25%-decayed radioactivauclei in a sample. After 10 seconds
the number of urdecayed nuclei reduces to 12.5 %occddtethe i) meanlife of the nuclei )i the
time in which the number of the udecayed nuclei will further reduce to 6.25 % of the reduced
number.
Ans ty,=M N1 &D6938 I M KI4.43sN=1/16(N/80 tF2x10=40s 3)
18. Halflives oftwo substances And B are 20 min and 40 min respectively. Initially the sample had
equal no of nuclei. Find the ratio of the remaining abnucleiof A and B after 80 min.

Ans 1:4 3)
19.Prove thatthe instantaneous ratef change of the activity of edioactive substance is inversely
proportional to the square of its half life. 3)

NUCLEAR REACTIONS

1. Whyheavy water is oftensed in a nuclear reactor amoderator? Q)
2.Why is neutrorvery effectiveas a bombarding particle a nuclear reactio? Q)
AnsY . SAy3 ySdziNIt Ad 62yQli SELSNASYyOS ye Sf
3. Whyisthe control rods mde of cadmium? Q)

Ans Theyhave a very high affinity omeutrons.

4. Name the phenomenon by which the energy is produced in stars. Q)

Ans UncontrolledNuclear fusion

5. Namethe physicalguantities that remain conserved in a nuclear reaction? Q)

6. What is neutron multiplicatiofactor? For what value of this, a nucleaactor is said tde
critical?Ans:K=1 2)

7. 4 nuclei of arelement fusetogether to form a heavier nucleus .If the process is accompanied by
release oknergy, whichof the two: the parent or the daughter nuclei would have higher binding
energy per nucleon. Justify your answer. 2)

8. If 20QVieV energy is released in the fission of single nuclet bf, howmuch fissiormust occur

to producea power of 1 kW. 3)

9. Draw aneatlabeleddiagram of a nuclear reactor & describe the process of release of energy in
the nuclear reactor. (5)
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9. ELECTRONIC DEVICES

GIST
Energy band diagrams —
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e aimss TR
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A. Intrinsic semiconductors
At T=0k it acts as insulator At room temperature p=n,

&3

Electron energy

(@) (b)

On increasing the temperature, the covalent bonds are broken and electrons desldre
generated. They are responsible for conduction.
B. Extrinsic Semiconductors

(a) P-type semiconductar

When a semiconductor is doped with trivalent impurity atoms like Al, In, B the lattice will be rich
in holes, which are the majority carriers resysible for conduction . .»>n,

E,

z8.01 -0.05eV

(b) T> OK

(b) N-type semiconductor

When a semiconductor is doped with pentavalent impurity atoms like P,As,Sb the lattice will be
rich in electrons which are the majority carriers for conductiamm
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Electron energy

(@) T>OK
one thermally generated electron-hole
pair + 9 electrons from donor atoms

In both the cases piece of natal remains neutral.

A P-N Junctionc

A single piece of semiconductor material (Ge or Si) with one portion dopeceggptor
impurity and other portion dopped with donor impurity behaves as-ajpnction.

Depletion region or depletiofayer Aregion apund the junction of m junction which has no
mobile charge carriers is known as depletion region, thickness of which is abomm0

Potentialbarrier: The potential difference due to positive and negative immobile irons in the
depletion layer

A PN juncton diode
A Symbol

P n

Forward biased g junction: p-side connected to the positive terminal of the battery andide
connected to negative terminal

p n

Reverse biasedp junction: p-side connected to negative terminal of battery andide connected
to positive terminal

p n
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Rectification

A Converting ac to dc is accomplished by the process of rectification.
A A diode only allows current to flow ime direction. Thus, diode can be used as rectifier.
Two types are: (1) Halfwave rectification (2) Fubwave rectification.
In half wave rectificationhalfof the AC wave is rectified, while the other half is blocked.
A Fullwave rectification conerts both half cycles of the input waveform to DC (direct
current), and is more efficient.
Different types of diodes are

Cathode
(1) Zener diode Anode Used as voltage regulator
Anode Dlll Cathode
(2) Fhotodiode used as light operated switches, phatetects,optical

demodulatorsetc.

Symbol » _D’\_

(3) Lightemitting diode (LEL , used in digital display in watches, tv, etc, in
burglar alarms, Traffic lights
(4) Solar cell -used in street lights, solar heaters, power supply for satellite and space vehicles

A There are two typesf transistor¢ NPN & PNP

°B

p-n-p

A Applications of transistor
(1) Transistor as a switch
(2) Transistoras an amplifier
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Common emitter amplifier

Al
Currentgain B,.= —
Alg
Ic
Bdc _IE'_"
Vo RO
Voltage gain A, = V = - fac X R

Po
Powergain A,= 5 = Bac X A,

A Transistor as an oscillator

A In an oscillator, we get ac output without any external input signal. In other words, the output
in an osdlator is self sustained.

A Digital ElectronicgLogic Gates
A The three basic Logic Gates are

(1) OR Gate
OUTPUT Y=A+B

(2) AND Gate
OUTPUW=AB
(3) NOT GATE
h!¢t! ¢ r, Q

OR -->g ) Y AND -->

NOT -> A e—>o—o Y

A o—
B —

COMBINATION OF GATES

(1) NORSATEOUT PUTY = A+B

(2) NAND GATBUT PUT Y=A B
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QUESTIONS

Semiconductors

1. What is the order oénergy gap iranintrinsicsemiconducto? (2)
2. How does the energy gap varygisemiconductor when doped with pentaalent element? (1)
3. How does the conductivity change with temperatursémiconducto? D)
4. What type okemiconductomwe getwhen: Ge isdoped with Indium? Ss doped with Bismuth? (1)

5. In a semiconductor concentration of electron is 8 ¥a@> and holes 5 x 8cm?: is itP or

N type semiconducto? D)
6. Draw energy gap diagranf @P Typesemiconducto? D)
7. What is Fermi energy level? Q)
8. Energy gap @& conductor,semiconductorinsulator are E1, E2, E&spectively. Arange them in
increasing order. Q)
9. Name thefactorthat determines the element asa@nductor orsemiconducto? Q)

10. Why £miconductors are opaque to visible light but transparent to infrared radiations? (2)

Ans: The photons of infrared radiation have smaller energieghey fall to excite the electrons in

the valence band. Hence infrared radiations pass through the semiconductors as such; i.e. a
semiconductor is transparent to infrared ration

11. The ratio of number of free electrons to holegm, for two different materials A and B are 1 and

<1 respectively. Name the type sémiconductoto which A and B belongs. 2)

Ans: If o/n, =; Hence A is intrinsisemiconductor If n/n, <1 , n<n, hence B is #ype.

12. Differentiate tre electrical conductivity of both types of extrinsic semiconductors in terms of the
energy band picture. 2)

Emmy Comlaction Hand Empry Comdaction Fluand

— X M ¥ K= W Empny Emorgy
L vl ol mpeerily
Fullaw 1 o e mad el
Emcrgy level - l x " ?7777*77” r :T
ol Domaoe Abom |
A G
i rr’ii -.I: |. r'\'.J:ll'rllrL:L'r -I-ll ;r-lr-i 7-':. i, I - I e “ — {
/ g it A st
P-n junction diode
1. How does the width of depletion layer changereverse biasf ap-n junction diode? Q)
2. Draw VI characteristic graph f@Zener diode? QD
3. In a given diagram, is the diode reverse (or) forward biased? Q)
10 -
1 v—,.«\,’-ﬁvf\‘.#v [{ % [1
R D
Ans: Reverse biased.
4. Why Photo diode usually operated at reverse bias? 2)
5. Statethe factor which controls wave length and intensity of light emitted by LED. (2)

Ans: (i) Nature oemiconductor
(ii) Forward Current

115
STUDY MATERIAL CLASS XH12011



6. With the helpof adiagram show the biasing of light emitting diode. Give two advantages ove

conventional incandescent Lamp. (2)
Ans: Mono chromatic, Consume less power.
8. Draw a circuit diagram to shgWwow isa photo diode biase? 2

9. Pure Sl at 300K have equal electron and holes concentration 18pett?’. Doping by Indium

increasesole concentration to 4.5 x ¥®per n?. Calculatenew electron concentration.
2

Ans:NeNp = N 2
10. V-l characteristics of Sl diode is given. Calculate diode resistance for bias voltage 2V.(2)

Ideal Dicde

Ans: R =V /1=2/70 x 1®hms
11. What isanideal diode? Dramits output wave form.
12. What is ripple factor?
Ans: r = rms value of ac current / dc value of output current

13. In the following diagramdentify thediodes which are irforward biased and which aia
reversed biased

Qi +5V 10V
N 4 i}

| | Q.ii
o e
— +5V
Q.iii R -12v
M o <
. | I ™~
-1ov ov

*14. A semiconductor has equellectronand hole concentrationsf@x10/m?. On doping with a
certain impurity, the electron concentration increases to 9%1Mm°. (2)
(i) Identify the new semiconductor obtained after doping.
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(ii) Calculate the new hole concentrations.
Ans: (i) rtype semiconductor.
(i) nenp=n?=> n=6x1Fx6x16=_4x10' pern?

*15. Determine the current through resistancew¢ Ay Sl OK OANDdzA G ® 5A2RSa

and ideal.
2
D, D, D, D,
— T
I Y 4
R =15Q R = 150 3V
vy | + AN —] ]
3V

(i) (i)

Ans: In circuit (i) Both D1 and D2 are forward biased hence both will conduct curcergsistance
2F SIOK RAZ2RS A& ané d¢KSNBF2NB L I okmp ' noH
(iii) Diode D1 is forward bias and D2 is reverse bias, therefore resistduideedeD1 is
Gné | yR diBRasAniinie: Hears D1 will conduct and D2 do not conduct.
No current flows in the aiuit.
16. From the given graph identify the knee voltaged breakdowrvoltage. Explain? 2)

Iy ImA]

1
/

| & ke yallags

_ —
= W
Vall
v [allsl g L

i g (ma]

*17. Germanium and silicon junction diodes are connected in parallel. A resistance R, a 12 V battery,
a milli ammeter (mA) and Key(K) is closed, a etitvegan to flow in the circuitWhat will be the

maximum reading of voltmeter connected acrals resistance R? 2)

= -1~ 1\ : \

r‘i— 1 \ ‘“I‘l"‘“

| 1’;4 .....

l Te |

! (s

] Ny

|

! \

et ——

~ n

Ans: The potential barrier of germanium junction diode is 0.3v and silicon is 0.7V, both are forward
biased. Therefore for conduction the minimum potential difference across junction diode is
0.3V.Max.reading of voltmeter connected across R&B211.7V.

*18. A germanium diode is preferred to a silicon one for rectifying small voltages. Explain why? (2
Ans: Because the energy gap for Ge (Eg = 0.7 ev) is smaller than the energy gap for SiVlegr= 1.1e
barrier potential for Ge<Si.

19. On the basis of energy band diagrams, distinguish between metals, insulators and
semionductors. 3)
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Srecialdevices

*1. A photodiode is fabricated from a semiconductor with a band gap of 2.8eV.can it Can it detect a
wavelength of 600nmRistify? 2
Ans: Energy corresponding to wavelength 600 nm is
E=hc/l = 6.6x10* x 3x1§ joule = 0.2eV.
600x10°
It cannot detect because ELE
2. Which special type of diode acts as voltage regulator? Give the syiaokits V-I
characteristics 3)

Transistors
1. Hav does the dc current gain aftransistor changewhenthe width of the base region is

increased? D)
*2. In only one of the circuits given below, the latnp ¢ 3Jf 26ad LRSY(GATe GKS OA!l
your answer? 2)

{i {ii) (i)

Ans:In fig (i) emittercbase junction has no source of emf. Therefore Ic =0, bulb will not glow. In fig
(i)emitterco F &S 2dzy Ot A2y A& F2NBIFNR o0AlFaSRT GKSNBT2NB
(i) emitter ¢ basejunction is received lased sahe bulb will not glow.

*3. Why do we prefer NPN transistor to PNP for faster action? 2)

Ans: For fasteaction NPN Transistor is uséd an NPN transistor, current conduction is mainly by

free electran, whereas in PNP type transistdrjs mainly holes. Mobility of electranis greater than

that of holes.

4. In which mode, the cut off, active or saturation, the transistor is used as a switch? Why%2)
Ans: Cut off & saturation

5. In NPN transistor circuit, the collector current is 5mA. If 95% of the electrons emitted reach the
collector region, what is the base current? 2)
Here,
=95% of le = (95/10Q) |
le=(100/95) x 5 mA =5.26mA,
le=l+ b
b =0.25 mA

6. A student has to study the input and output characteristics ofpannsilicon transistor in the
common emitter configuration. What kind afcircuit arrangement should she use for this purpose?
Draw the typical shape of input characteristics likely to be obtainethdystudent.

(Ans: Fig 14.2%9 493 & 494 NCERPRIt2 physics

7. Which of input and output circuits of a transistor has a higher resistance and why? 3)
Ans: The output circuit of a transistor has a higher resistance. Hint: The ratio of resistance of output
circuit () is 1d times thatof input circuitie  r,Z10%r;
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*8. In the circuit diagram givepelow, a volt meter is connected across a larkihat changes would
occuratlampi{ ¢ I Yy R @2 &henfle deSidwr Riizreduced? Give reason for your ans{8er

Ans: In the givegircuit, emitter ¢cbase junction of N°-N transistor is forward biased.
2 KSy aGwé | IRE@d$& | Bacaused k¢ | Thereforedwill also increase. Hence bulb will
glow with more brightness and voltmeter reading will increase.

9. The bae current of a transistor is 1Q%A and collector current is 2.05 mA. 3)
a) Determine the value ob, le , andh

b) A change of 27A in the base current produces a change of 0.65 mA in the collector
current. Findo a.c.

lb=105x 10 A Ic = 2.05 x 16A
b=lc/lb= 19.5
Also,
le=1b+Ic = 2.155 x 1GA
h=Ic/le = 095
Dib = 21A = 27x 10° A
*=Dic/Dlb = 24.1

10. Under what conditions an amplifier can be converted in to an oscil@oaw a suitable diagram
of anoscillator. 3)
Hint: 1.whenfeedbackis positive 2. Whenfeedbackfactor k is equal to | /A

e ]
1 [ commd
1 l‘ Feadback nerwark™

—..»,_,l_ | of Feedback

X L Bacties J |

L

5

11. Explain through a labeled circuit diagram, working of a transist@n amplifierin common
emitter configuratiaon. Chtain the expression for current gain, voltage gain and power gain. 3)
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12. Draw a circuit diagram to study the input and output characteristic of an NPN transistor in
common emitter configuration. Draw the graphs for input and output charastics. 3
13. Define trans conductance atransistor. (2)

Ans: g I o&Vs

14. How does the collector current change in junction transistor if the base region has larger width?

Ans: Current decreases. (2

150 ¢KS AyLlzi 2F O02YY2Yy SYAGGSNI FYLIXE AFASNI A& HYACJ
pPYAD [ £OdA I GS @2t GF3aAS ILAYy GNrya O2yRdzGl)t yoSo
Ans:gl' I k WIRL '@ I i w[k

16. Define input, output resistance, current amp#tionfactor, voltageamplificationfactor, for
common emitter configuration of transistor. 3)

17. A change 0.2 Ain base currentcauses a change of Zxin collector currenin a common
emitter amplifier.

(i) Find A.C current gain of Transistor.

OAAO LF AyLdzi NBaAadlryOS HYA YR @2t0G13S 3JLAYy AZ
i 1] OdzNNBceykilb Ay ' i K (3)

19. In a transistortie base currenk & OKlF y3ISR 0@ Hohangedf MRKiA BaseNS & dzf G &

emitter voltage and @&hangeof 2ma in collector current. 3)

() Find input resistance,

(i) Trans conductare

20. With the help of circuit diagram explain the actioredfansistor. 3)

21. Draw the circuit diagram to study the characteristic éP-N transistor in common emitter
configuration Ketch inputg output characteristic for the configation. Explain current gain,
voltage gain. 3)

22. Draw the transfer characteristics of a transistor in common emitter configuragplain briefly
the meaning of the term active region and cut off region in this characteristic. 3)

23. Explain with the help of a circuit diagram the working €N transistor aa common emitter
amplifier. Draw input and output wave form. 3)

24. Draw a labeled circuit diagram of common emitter amplifier usiNgAPtransistor. Define
voltage gain and write expression. Explain how the input and output voltage are out of @B#se 1
for common emitter transistor amplifier. 3)

25. The output characteristic of transistor is shown.
(i) Find current amplification.

(i) Output Resistance
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Logic gates
*1. Modern technology use poly silicon instead of metal to form the gate. Why? Q)

Ans: Poly silicon has high conductivity comiteemetal.

2. ldentify the logigate;Give its truth table and output wave form? Q)

A _— —
}- i ) Sy
B S 3

Ans: NAND GATE.
*3 Draw the logic circuit and the output wave form for given output Y=0, 0, 1, 1 (2)

N

Ans: The output of the AND gate is Y =caBsequently the input of the OR gate are A and A.B .

Then the final Y = A + A.B

Input for AND gate Output of Input of output of
AND gate | OR gate OR gate

A B Y=AB A Y Y=A+Y
0 0 0 0 0 0
0 1 0 0 0 0
1 0 0 1 0 1
1 1 1 1 1

*4. Construct the tnth table for the Boolean equatiovi=(A+B).C and represent by logic circuit.
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C '/_>-o—

B
A

Ans: The output of OR gate is A+B. Consequently, the inputs of AND gate are A+B & C Hence the
Boolean equation for the given circuit is Y=(A+B).C

[A_[B |C [Y=A'B_[Y<(AtB)C=Y'C
H f] il 0 0

o [0 | T G

[ I 0 [

0 1 1 1 F

- e

*5. Construct AND gate using NAND GATE and give its truth table? (2)
Ans: AND Gate using NAND GATE:

i — 54
—_
B o ) H :

T —————

A B Y=AB
0 0 0
0 1 0
1 0 0
1 1 1
6. Identify which basic gate OR, AND and NOT is represented by the circuits in the dotted lines boxes
1,2 and3. Give the truth table for the entire circuit for all possible values of A and B? (3)
1 oy o7, Lmti
""""—“-'"—': r """""""""
L] 3
A O | ' P e 1'
/1 : !
A S S
i o i

Ans: The dotted line box 1 represents a NOT gate. The dotted line box 2 represents an OR gate.

| SNBE ¢S dzaS RS a2NHIYyQa (KS2D\B ® ¢KS R2UGSR t Ay
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7. Two input waveforms A and B shown in figure (a) and (b) are applied to an AND/gtadhe

output
Time 1 2 3 4 5 6
interval
Input A 0 1 1 0 0 1
Input B 0 0 1 1 0 0
Output 0 0 1 0 0 0
Y=AB

Input waveform.

i I_-
1 T 1
l} : ;

A __J . H—"": o

[ e - Y ——

| |

fa)

8. A circuit symbol of a logic gate and two input wave forms A and B are shown.

a) Name the logic gate
b) Give the output wave form

A

a. Name the logic gate
b. Give the output wave form
L'YAY [ dzZNNB yIa/k ¥ 0B 2.F/BEXND°T Kk

1. Identify the Logic gate.

A >0 ) }7
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2. Draw the circuit of XOR gate.

AND
>0 _j
e J
A B Y
0 0 0
0 1 1
1 0 1
1 1 0
3)
3. Identfy the Logic gate
OR
A
B
NAND

Ans: Y = (A+B) AB

A+B)

4. |dentify the gate:

A

. >0

Ans: AND Gate

5. A and b wave form input given for NAND gate. Draw Output

STUDY MATERIAL CLASS XH12011
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10. COMMUNICATIONYSTEMS
GIST

1. COMMUNICATION

The sending and receiving of message from one place to another is called communication. Two
important forms of communication systems are (i) Analog and (ii) digital.

In analog communication the signal is continuous while mitali communication the signal is
discrete.

2.THREE BASIC ELEMENTS OF COMMUNICATION

() Transmitter (i) Communication channel (iii) Receiver
3. MODULATION

The superposition of (audio frequency) message signal (2Z20HkHz) over (high frequency) carrier
6+ @S o0F mall o A& OFfftSR Y2RdA I GA2y @
4. NEED FORIODULATION:
*Sizeofantennahskn 42X F2NJ KAIK FNBIljdzSyOeod | SAIKG oAt

P OOFFSOGABS LR GSNI N:/]J'—ZI'R)\I- (SR 08 ty FLydSyyr t o
* Mixing up of signals from different transmitters.

5.TYPES OF MODULATION

There are two broad types of modulation: (i) Continuous wave modulation

(ii) Pulse modulation.

1. Continuous wave modulation is of three types:

(i) Amplitude modulation (AM): In arliude modulation, the amplitude of carrier wave varies in

accordance with instantaneous voltage of information (or messsigepl

(i) Frequency modulation (FM): In frequency modulation the frequency of carrier wave is varied

in accordance with instanteeous voltage of information signal.

(i) Phase modulation (PM): In phase modulation, the phase of carrier wave is varied in
accordance with the information signal.

6. Amplitude modulation

7. TRANSIMISSION CHANNELS

There are two types of transmission cimes (i) Line Communication channel
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(i) Space Communication channel
8. SPACE COMMUNICATION

Space communication uses free space between transmitter and receiver.
Space communication is via:
(i) ground waves (ii) space waves (iii) sky waves

__~ COMMUNICATION
SATTELITE
Space wave
( / \ )——) lonosphere
/'——\
74
Sky wave

Ground wave
~
7

Earth

9. GROUND OR SUREFE WAVE PROPAGATI®& mode of wave propagation in which the ground
has a strong influence on the propagation of signal wave from the transmitting antenna to receiving
antenna .In this propagation ,the signal waves glides over the surface of eastimd3vaves are

heavily absorbed by earth and not suitable for long range communication. Ground wave propagation
can be sustained only at low frequencies (500-kB@0 kHz).

10. SKY WAVE PROPAGATI®& mode of wave propagation in which the radiowavetedifrom
the transmitter antenna reach the receiving antenna after reflection by ionosphere. Sky wave
propagation is possible because of reflection of carrier signals from ionosphere or satellite.

11. SPACE WAVE PROPAGAT@her than 30MHis that nmode of wave propagation in which the
radiowaves emitted from the transmitter antenna reach the receiving antenna through space. These
radiowaves are called space waves. It is also chfiedf sightcommunication. Space wave is

suitable for UHF/VHFegions.

Band width of the signal

Type of signal Band width
Speech 2800 Hz
Music 20 KHz
Video 42 MHz
Video & Audio (T.V) 6.0 MHz

12. COVERING RANGE OF T.V. TRANSMITTING RGWERMH, Whererh is height of tower and. R
radius ofearth. T.V. waves are fregqucy modulated waves/HF T.V. waves range from 47 to 230
MHz and UHF T.V. waves have range from 470 to 960 MHz.

Maximum line of sight distance,d’ K Hrts K K@ w K

13. CRITICAL FREQUENCY

It is the maximum frequency that can be reflected by ionosphere agivé by ' @ e WiidTe
Nmax.iS maximum electron concentration pmetre3'
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14. MAXIMUM USABLE FREQUENCY

It is that highest frequency of radio waves which when sent at some angle towards the ionosphere,
gets reflected from that and returns to the gh.

15. SKIP DISTANCE

It is the smallest distance between the transmitting antenna and the pqinvRere the sky wave of

a fixed frequency, but not more than critical frequency is first received after reflection from
ionosphere.

16. SATELLITE COMMUNTGAN

The communication satellite is used for reflecting sky waves without any disturbance. Its height is
opynn 1Y +1020S SINIKQa adz2NFI OSo ¢ 2 -sapedlitgsSasd Sy G A N
employed.

II. IMPORTANT FORMULAE
1. Marconi antenna igrounded, andit§ SY 3G K6 KSN& n< A& ¢+ @gSt Syadk 2F
transmitted. It is called quarter wave antenna.
2. Hertz antenna is not grounded, and itsS y" 3 {i Kit isTcalledihaif @vave antenna.
3. Side band frequencies in AM wave aegl' .. m% K S N,B frequency of modulating (audio)
signal.
4, Modulation index, m=E&/E
Modulation index, M= EuxC Bnin/ Emax* Bain

5. The critical frequency.= 9(Nna)™?
6. Coverage rangdj for a given heighth) of antenna

R I' KHKw gKSNBE w I' NI}RAdzA 2F SINIKOD
R I & H WHwhéteh,, hrare the heights of transmitter and receiver antennas.
7. Population covered = population density x area covered
8. Number of channels,

N = Total band width of channels / Band widffer channel

I1l. Communication Systerm Block Diagrams

1)
Communication System
777 T e R e e e e ) |
| |
| |
|
Information | Message Transmitted Recefved | User of
PR Signal | Transmitter Signal Channel Signal Receiver "Message | Information
} A i Signal
b sowsposarena. IR )
|
A e o
} Noise :
(Bt st
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2)

m{d BANDPASS AM Wave
>(®) X0 | SQUARE Y0 |  FILTER "
LAW DEVICE CENTRED
A,_ sin ot T ‘1' AT ®,
(Modulating Bx(t)+Cx{(t)*
Signal) c(g
A, sin ot
(carrier)
Block diagram of a simple modulator
for obtaining an AM signal.
3)
TRANSMITTING
ANTENNA
- > | AMPLITUDE $ POWER
Message signal | MODULATOR AMPLIFIER
1\
Carrier
Block diagram of a transmitter.
4)
RECEIVIN
ANTENNA
OUTPUT
e Rl e R STy ey
Block diagram of a receiver.
5)
i ENVELOPE -

RECTIFIER e

\4

DETECTOR

F @ ‘L )‘L (C)‘l’
) AT F =
"!Itr!::l\l\:ﬁ"l (T 'l IDNM«“H J‘I\ A gl .
[“ ”u' y | h |V time l time | time
AM input wave Rectified wave Output (without RF component)

Block diagram of awglete&ctor for AM signal. The quantity
on y-axissean be current or voltage.
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CONCEPT MAP

Ground Wave
<1500KHZ

4 called as

Electromagnetic waves are
used for communication

called as called as

Space Wave
=40 MHZ

are uged in

LOS

™V TOWER
Coverage range
d = ~2Rh

Satellite
Commumnications
~GHZ
592 - 642 GHZ
Uplink
3.7—-42GHZ
Downlink

d =2RIy + 2RIy
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ELEMENTS OF COMMUNICATION SYSTEMS

1. Mention the functiors of the transponder? (2)
Ans Adevice fitted on the satellite which receives the signal and retrangirafiser amplification.
2. What should be the length of dipole antenna for a carrier wave of 5 K4® @

Ans[ W2=é&vx2=3xT05x16x2=0.3m.

3.*A device X can convert one form of energy into another. Another device Y can be regarded as a
combination of a transmitter and a receiver. Name the devices X and Y. QD

(a) Transducer (b) Refs

4. Differentiate an analog signal and a digital signal. How can an analogcsigvaited into a digital

signal? 2)

p® S5AaGAyIdAaK 0SG6SSYy WLRAY(H (G2 LRAYIQ YR WOoNE
each

)

*
Block diagram of a receiver is as shown :-

Receiving Antenna

(@)

Received Signal Qutput

Amplifier > X » | Detector }—» ¥ I_'

Identify X andY.
State their function.

Hint: X=IF STAGE, Y = Amplifier

7.* Complete the following block diagram depicting the essential eldmeha basic
communication system. 3)

Medium (OR)

Y

\ 4

Name the two basic modes of communication. Which of these modes is used for

Medium (OR)

Receiver

\ 4

Transmitter

\ 4

telephonic

communication?

HINT:

Two basic modes of tremission are (i) Poiftb-point and (ii) broad cast mode.

Pointto-point mode is used for Telephonic communication.

8.Calculate the length of a half wave dipole antenna at 3)
(a) 1 MHz (b) 100 MHz (c) 1000MHz
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What conclusion you drafvom the results?
Hintt[ Sy3adK 2F RALRES yGSyylrs [ I <k H
(a)150m(b) 1.5m(c) 15 cm

. PRORGATION OF EM WAVES

1. Name the types of communication that uses carrier waves having frequencies in the range
10"to 10'°Hz

Ans.Optical communicton D)
2. Define the term critical frequency in relation to sky wave propogan of even waves.
The highest frequency of emwaves that gets reflected by the ionosphere D)

F=9 (N max) % NmaAxmax no density be®

3. Write the expression for band width FM. (2)
Ans.width = 2 times frequency of modulating signal

4.What is attenuation? Q)

5. Whatis the role of band pass filter in modulation circuit? (2)
Ans.If filters out low and high frequencies and only allow band of frequencigs\i) to (We+wi,)

6. Distinguish between analog and digital communication Q)

7. State the facts by wibh the range of transmission of signals by a TV tower can be increased?
Ans.by increasing height of transmitting antenna (2)

by increasing height akceivingantenna
8. Differentiate between grounevave,sky wave and space wapeopagationwith a help of suitable

diagram ()
9. What % of AM wave power is carried by side bands form=1 D)
10. Whyis short wave bands used for long distance transmission of signals? (2)
11. Optical and radio telescope are built on the ground kway astronomy is possible only from
satellite? D)
12. Why moon cannot be used as a communicate satellite? Q)
13. Explain whynediumwaves are better parries of signals than radio waves? (2)

Hint: Unkidirectionalpropagation
14. Whatis the requirement of transmitting microwaves from one to another on the earth?

Ans The transmitting and receiving antennas must be in line of sight. (1)
15.Name the type of radio waves propagation involved when TV signals broadcast by a tallcante
are intercepted directly by the receiver antenna. Q)
16.Why sky waves are not used for the transmission of TV signals? Q)

17.A TV tower has a height of 300m. What is the maximum witgtaipto which this TV transmission
can be received?
AnsR I' KHwK I' K u E cnann E mnnn E onn I @H1Y

18.How does the effective power radiated by an antenna vary with wavelength? Q)
19*Why ground wave mpagation is not suitable for high frequency®@R)Why is ground wave
propagation restricted to frequency up to 1500 kHz? Q)
Hint: It is because radio waves having frequency greater than 1500MHz are strongly absprbed b
the ground.
20*Why are signals not significantly absorbed by ionosphere in satellite communication?
Hint: It is because satellite communication employs HF carrier i.e. microwaves 1)
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21. Howmany geostationary satellites are required to provide communication link over the entire
globe and how should they be parked? 1)

22* Why is the orbit of a remote sensing satellite called sunlsyomous? (2)

Hint: it is because when ever such a satellites passes over a particular area of the Earth, the position

of the sun with respect to that area remains the same.

23 At a particular place at a distance of 10km from a transmission stafg@ns®on can receive
signals but not able to receive signals at 100km, suggest a method how he can receive signal at 11
km By using antenna 1)

24. Thetuned circuit of oscillator in a single AM transmitter employs 50 uH coil and 1nF capacitor.
Theoscillator output is modulated by audio frequency upl@KHzDetermine the range of AM

wave. (2)
Hint: I MKH™ K[ Lo nlT [{{CE TT

25. The TV transmission tower at a particular station has a height of 180hat is the Coverage

range? 2)
26.What is the population covered by the transmission, if the aveRgulation desity around
the tower is 1200km? (2)

Hintdl' K H wKT KCxIBexto=8#5knm  Range 2d=2x45=90km
Population covered=area x population density=1200x6359= 763020

27. A transmitting antenna at the top of tower has a heigh86i and the height of the receiving
antenna is 49m. What is the maximum distance between them, for the satisfactory communication
in the LOS mode? (Radius of the earth =6400km). 2)
Hint.! Ay 3 Rl KHwedgek =46.5km

28. Derive an expression for covering range of TV transmission tower 2)
29. Frequencies higher than 10MHz are found not to be reflected by the ionosphere on a particular
day at a place. Calculate the maximum electrons density of the ionosphere (2)

Hint Npax=fé/81 = (10x 19?/81=1.2 x 16 m’

30. On a particular day the maximum frequency reflected from the ionosphere is 10 MHz. On
another day, it was found to increase to 11 MHz. Calculate the ratio of maxeteation density of
the ionosphere on the two days. Pbiout apossibleexplanationfor this. 2)
Solution: f.I' X b

Noax=F°K yMm h  FOH

(ND)max/ (NDmax= (11 /10j=121/100 = 1.21

The variation may be due to atmospheric differences.

31.* What is space wave propagation? Which two communication methods make use of this mode
of propagation? If the sum of the heights of transmitting and receiving antennae in line of sight of
communication is fixed al, show that the range is maximum when the two antennae have a height
h/2 each 3)
Ans: Satellite communication and line of sight (LOS) communication make use of space waves.
Here di=K H wEnddl' KH WK
For maximum range,
Dl K Hits K KH w K
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where d,=d,+d=d

Given h;+h=h

Let h; =xthen h, = hx

Then d,I' KHWExXh KHwWOK
dd,/dxI Kk WK )& &

i.e., 1/x=1/2(hx)i.e., x =h/2

=> h,=h=h/2.

31.* A ground receiver station is receiving sigral§) 5 MHz and (ii) 100 MHzansmitted from a

ground transmitter at a height of 300 m located at a distance of 100km. Identify whether the signals
are coming via space wave or sky wavepagation or satellite transponder. Radius of earth = 6400

km; Maximumelectron densityin ionosphere, Nax= 13°m™ (3)
Solution:;

al EAYdzy 028N} 38 Nry3aS 2H GNIyavYAGGAY3I FyiaSyyl s
¢CKSNBF2NBE R °k308#62Kfxcnnn E wmn

The receiving station (situated at 100 km) is out of coverage range of transmitting antenna, so space
wave communication is not possible, in bothe&sas(i) and (ii) The critical frequency (or maximum
frequency) of ionospheric propagation is. = B(Nma) > I d'? £9 xKLbHz = 9 MHBIgnal (i)

of BMHz (< 9 MHz) is coming via ionosphere mode or sky wave propagation, while signal (ii) of
100MHz is coming via satellite mode.

32.* By what percentage will the transmission range of a TV tower be affected when the height of

the tower is increased by 219%% 3)

Solution:

Transmisgd y NJ y3S 2 7F ¢ 4f thé eigHfiblihcFeasBd by 21%,mdéwheight

KQ T \1ROht 1.2iw

LT RQ A& (GKS yS¢ | GSNIF IS NI y3aAST \RKEYMRGRABAITERQ «
E wmnE: -1 x1@0R-Qkic B x 100% 20%

[l MODULATION
1. What type of modulation is used for commercial broadcast of voice signal? Q)
2.*Over modulation result in distortion of the signal in amplitude modulation. Why? (2)

Ans When carrier wave is over modulated (i.e,fr), the modulated wave will be absent at negative
peak of modulating signal. This results in distortidithe signal.

3.*An AM wave contains more power than the carrier wave. Why? (2)
Ans:An AM wave contains three compents, the carrier components and the two side band
components (LSB and USB). It therefore contains more power than the carrier wave.

4.* Why is frequency modulation better than amplitude modulation? Q)

5. What would be the modulation index fan amplitude modulated wave favhich the maximum

F YL A (aRBKABSWIKS YAYAKdzY | YL AGdzZRS A& W)

Ans.Modulation index, an = BE/E; X oMU
Maximum amplitude of modulated wave a=EE, ..... 2
Minimum amplitude of modulated wave b 3 £5, X600
From (2) and (3), .E a+b/2, E.=ab/2

From (1), modulation index, n& E/E. = (ab)/2 / (a+b)/2 = &b/ a+b
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6. What is meant by the term modulation? Explain with the help of a block diagram, how thegsro

of modulation is carried out iAM broadcast® 2)
7. Wedo not choose to transmit an audio signal by just directly converting it to an E.M wave of the
same frequency. Give two reasons for the same (2)

8. Explain briefly witlthe help of diagrams the terms (i) amplitude modulation and
(if) Frequencymodulation.Which of these (i) gives better quality transmission?

(i) Hasa larger coverage (2)
9. A carrier wave of peak voltage 20 V is used to tranamiessage signalvhat shouldbe the peak
voltage of the modulating signal, in order to have a modulation index of80% 2)
Hint: Modulation index, aF B,/ E

En=myxE =0.80x20V 6 V

10. A messge signal of frequency 10 kHz and peak value of 8 volts is used to modulate a carrier of
frequency 1MHz and peak voltage of 20 volts. Calculate: (i) Modulation index

(ii) The side bands produced. 2)
Solution: (i) Modulation indexm,= &,/ E.=8/20=0.4

(ii) Side bands frequencies &ff,

Thus the side bands are at 10H#and 990 kHz.

112 K4 A& YSIydG o0& WRSGSOUA2yQ 2F || Y2RdzZ I GSR Ol
with block diagram detection. 3)
12.Explain the need of modulation. How will you produce and detect an AM wave? 3)

VVVVVV

13.*LYy Fy | YL AGdzRS Y2RdzZA I GA2y RA2RS RSGSOG2NE (GKS
and capacitance C = 10pf. It is desired to detect a carrierl§A@0 kHz by it. Explain whether it is
a good detector or not? If not what value of capacitance would you suggest? 3)
Solution: The satisfactory condition for demodulation is that reactance at carrier frequencst be
much less than R.

wSIF OOl yOS I =12 x3/14 x'00m>p0’0 xH G F

I md®pd E map m I' mpd 1 m

This is much greater than the given resistance, so it is not admgiedtor. For detection, the
O2YRAGA2YC<kRB =C>wml/R.59KHEd or C >> 1.59 nF.
Thus for proper detection the capacitance of output circuit must be much greater than 1.59 nF. The
suitable capacitance is 1pF.

14.* Anoptical @ YYdzy AOF A2y &a@adGSY A& 2LISNIXGAy3 G o1 @St
optical source frequency s used as channel band width for optical communications; then find the
number of channels that can be accommodated for transmitting (i) audio signalsingpa band

width of 8kHz and (ii) Video TV signals requiring a band width of 4.5 MHz. Support your answer with
suitable calculations. 3)

Solution:

hLGAOFE &2dNOS 2F WBBYIWSEBXx1HzI O k < ' o E wmn
Band width ofchannel = 1% of 3.75 x 'tz = 1/100 x 3.75 x 6= 3.75 x 1§ Hz

(i) Number of channels for audio signal = 3.75% 18 x 16 =4.7 x 16

(i) Number of channels for video TV signal = 3.75%/ 405 x 16=8.3 x 16

Thus optical communit@n may transmit a very large numbef Channelsimultaneously.
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DESIGN OF THE QUESTION PAPER
PHYSICS - CLASS Xl

Time : 3 hours Maximum Marks : 70

The weightage of the distribution of marks over different dimensions of the question
paper shall be as follows

A. Weightage to content/subject units

Unit. Marks
Electrostatics 08
Current Electricity o7
Magnetic Effect of Current and Magnetism 08
Electromagnetic Induction and Alternating current 08
Electromagnetic Waves 03
Optics 14
Dual Nature of Radiation and Matter 04
Atoms and Nuclei 06
Electronic Devices o7
Communication Systems 05
Total 70
B. Weightage to form of questions
S.No. Form of Questions  Marks for each No. of Total Marks
Question Questions
1. Long Answer Type (LA) 3 3 15
2. Short Answer SA(I) 3 9 27
3. Short Answer SA(Il) 2 10 20
4. Very Short Answer (VSA) 1 8 08
Total 30 70
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SAMPLE PAPER - |
PHYSICS (THEORY)
Class XII

Time: 3hours M.M.: 70
General Instruction:

(i)  Allquestions are compulsory.

(if) There are 30 questions in total. Questions 1 to 8 are very short answer type questions
and carry one mark each.

(ili) Questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each
and questions 28 to 30 carry five marks each.

(iv) Thereis no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all three questions of five
marks each. You have to attempt only one of the given choice in such questions.

(v) Use of calculators is not permitted. However, you may use log tables if necessary.
(vi) You may use the following values of physical constants wherever necessary.

c=3X10%m/s
h=6.63 X10=¢Js
e=16X10"C

U = 4rx107 TmA™

1 —gxqoe N
4r €, Cc*
1 Aray of light, incident on an equilateral glass prism (ug,ass = \/5) moves parallel to the base

of the prism, inside it.
What is the angle of incidence for this ray?
2. A capacitor, of capacitance C, is being charged up by connecting it across a d.c voltage

source of voltage V. How do the conduction and displacement currents, in this set up
compare with each other

(a) during the charging up process?
(b) after the capacitor gets fully charged?
3. Two electrically charged particles, having charges of different magnitude, when placed at

adistance 'd' from each other, experience a force of attraction 'F'. These two particles are
put in contact and again placed at the same distance from each other.

What is the nature of new force between them?
Is the magnitude of the force of interaction between them now more or less than F?
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4. A resistance R is connected across a cell, of Emf E, and internal resistance r. A
notentiometer NOW mMeasures the p.d, between the terminals of the cell, as V. State the
expression for'r' interms of E, Vand R.

5, Show, on a graph, the nature of variation, of the (associated) de-Broglie wavelength ( 4, ),
with the accelerating potential (V), for an electron initially at rest.

B. The mean life of a radioactive sample is T_. What is the time in which 50% of this sample
would get decayed?

i, A narrow stream, of protons and deuterons, having the same momentum values, enter a
region of a uniform magnetic field directed perpendicular to their common direction of mation.
What would be the ratio of the radii of the circular paths, described by the protons and
deuterons?

8. A proton, and an alpha particle, both initially at rest, are (suitably) accelerated so as to have
the same kinetic energy. What is the ratio of their de - Broglie wavelengths®?

9. Find the amount of work done in rotating an electric dipole, of dipole moment 3x10® Cm, from
its position of stable equilibrium, to the position of unstable equilibrium, in a uniform electric
field of intensity 10 *N/C

10.  Find the magnitude of the force on each segment of the wire shown below, if a magnetic field
of 0.30T, is applied parallel to AB and DE. Take the value of the current, flowing inthe wire,
as1 ampere. c

-
L

o
B

Go°

Bom 10cm

—>—

A Sem B D

10cm

11.  Theintensity, at the central maxima (O) in a Young's double slit set up is |... If the distance OP
equals one third of the fringe width of the pattern, show that the intensity, at point P., would
equal |,/4. b
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12.

An electric heater is connected , turn by turn, to ad.c and a.c sources of equal voltages. Will

the rate of heat production be same in the two cases? Explain.

13.

this table in its corrected form.

Two students A and B prepare the following table about the electromagnetic waves. Rewrite

Direction of

Peak Value of

Student

Electric field

Magnetic
field

Propagation

Electric
field

Magnetic
field

Along X-axis

Along X-axis

Along Y-axis E

B=cE

Along Y-axis

Along Z-axis

Along X-axis

E=cB B

14.  Light, of wavelength 2000 A°, falls on a metal surface of work function 4.2 eV. What is the
kinetic energy (in eV) of (i) the fastest and (ii) the slowest photo electrons emitted from the

surface?

15.  Why is a photodiode operated in reverse bias mode? Figure shows reverse bias current,
under different illumination intensities |, 1,, I, and 1, for a given photodiode. Arrange the

intensities |, |, 1. and |, in decreasing order of magnitude.

I (MA)

(UA)

16.  Block diagram of a receiver is as shown :-

Receiving Antenna

Received Signal Output

L—*\ Detector l—»’ ¥ }—»

Amplifier

Identify X andY.
State their function.
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17.

18.

1%.

20.

21.

Name the physical quantity whose S.1 Unit is becquerel (Bq): How is this quantity related to
(i) disintegration constant, (ii) half life, and (iii) mean life of the radioactive element.

OR
Write the equations for the two types of 8 -decay. Why is it very difficult to detect the neutrino?

Draw the output wave form at X, using the given inputs A B for the logic circuit shown below.
Also identify the (equivalent) gate.

o ,-/')J Am

Aresistor of resistance 400¢), and a capacitor of reactance 200Q, are connected in series
to a 220V, 50Hz. a.c source. If the current in the circuit is 0.49 ampere find the (i) voltage
across the resistor and capacitor (i) value of inductance required so that voltage and current
are in phase.

The energy levels of a hypothetical atom are as shown below. Which of the shown transitions
will result in the emission of a photon of wavelength 275 nm?

B C l
3

eV

=2eV

Which of these transition corresponds to emission of radiation of (i) maximum and (ii) minimum
wavelength?

An object is placed at a distance of 15cm from a convex lens of focal length 10cm. On the
other side of the lens, a convex mirror is placed such that its distance, from the lens, equals
the facal length of the lens. The image formed by this combination is cbserved to coincide
with the object itself. Find the focal length of the convex mirror.
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22. Ana.c. signal is fed into two circuits X and Y and the corresponding output in the two cases
have the waveforms shown below. Name the circuits X and Y. Also draw their detailed circuit
diagrams.

AN |

OR

The transfer characteristic of a base - biased transistor in CE configuration is as shown.
Name the region corresponding to the values (i) O to V| (i) V, to V, (iii) greater than V,
of the input voltage applied to the transistor.

Identify the voltage range that should not be used if the transistor has to work as a switch.
What is the practical use of transistor, when it is operated in this voltage range? Name the
source that results in a higher energy of the output of a transistor operated in this range?

o

Output
voltage

e — — —

W

b

Input Voltage >

23 . Inthe meter bridge experiment, a student observed a balance point at the point I, where AJ=I.
Draw the equivalent VWWheat stone Bridge circuit diagram for this set up.

R A

The values of R and X are both doubled and then interchanged. What would be the new
position of the balance point? If, in this set up, the galvanometer and battery are interchanged
at the balance point position, how will the balance point get affected ?
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24.  Arectangular loop and a circular loop are moving out of a magnetic field to a field free region
with a constant velocity. It is given that the field is normal to the plane of both the loops.

X X X X X X X X
X X X X X X X

—V Vv
X X X X X X X
X X X X X X X X

(a) (b)

Draw the expected shape of the graphs, showing the variation of the flux, with time, in both the
cases.

What is the cause of the difference in the shape of the two graphs?

25.  Twoconvex lenses, of equal focal length, but of aperture A, and A, (A,<A, ), are used as the
objective lenses in two astronomical telescopes having identical eyepieces.

Compare the ratio of their (i) resolving power (ii) (normal) magnifying power and (iii) intensity
of images formed by them. Which one of the two telescopes should be preferred? Why?

26.  Givereasons for the following:-

(i) For ground wave transmission, size of antenna ( ¢ ) should be comparable to wave-
length of signali.e r1=2/4

(i) Audio Signals, converted into an emwave, are not directly transmitted as such.
(i)  The amplitude of modulating signal is kept less than the amplitude of carrier wave.

27.  Find the potential difference across each cell and the rate of energy dissipation inR

E=12V r,=2Q

E3=6V I'1=1$2

28.  State the principle of a machine that can build up high voltages of the order of a few million
volts. Also explain the construction and working of this machine.

OR
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Three identical parallel plate (air) capacitors C,, C, C, have capacitances C each. The space
between their plates is now filled with dielectrics as shown. If all the three capacitors, still have
equal capacitances, obtain the relation between the dielectric constants KK, K,, K, and K.

29. (a)

(b)

(a)

(@)

(b)

C. C, G,

Il
K,

!

AL

> >
ar2 di2 d

A plane wave front approaches a plane surface separating two media. If medium one
is (optically) denser and medium two is (optically) rarer, construct the refracted wave
front using Huygens's principle.

Hence prove Snell's law.

Draw the shape of the refracted wave front when a plane wave front is incident on (i)
prism and (ii) convex mirror. Give a brief explanation for the construction.

OR
State the essential condition for the diffraction of light to take place.

A parallel beam of monochromatic light falls normally on a narrow slit and light coming
out of the slit is obtained on the screen. Derive an expression for the angular width of
the central bright maxima obtained on the screen.

'Diffraction defines the limit of the ray optics'. Give a brief explanation of this state-
ment.

How does a paramagnetic material behave in the presence of an external magnetic
field? Explain with the help of an appropriate diagram.

What happens when the temperature of a paramagnetic sample is lowered?

To which of the two - a polar dielectric or a non-polar dielectric - does a paramagnetic
material correspond? Justify your answer.

OR

A magnetic dipole is placed in a uniform magnetic field with its axis tilted with respect
to its position of stable equilibrium. Deduce an expression for the time period of (small
amplitude) oscillation of this magnetic dipola about an axis, passing through its centre
and perpendicular to its plane.

If this bar magnet is replaced by a combination of two similar bar magnets, placed
over each other, how will the time period vary?
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Sample Papeill

PHYSICS (THEORY)
Class Xl
Time: 3hours M.M.: 70

General Instruction:

(iy  All questions are compulsory

(i) There are 30 questions in total. Questions 1 to 8 are very short answer type and carry
one mark each.

(iii) Questions 9 to18 carry two marks each, questions 19to 27 carry three marks each
and questions 28 to 30 carry five marks each.

(iv) There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the questions of five
marks. You have to attempt only one of the given choices in such questions.

(v) Use of calculators is not permitted. You may, however, use log tables if necessary.
You may use the following values of physical constants wherever necessary:
c=3x10% ms™
h=6.63x10%Js
e=16x10"C

H,=4m x107 TmA"

2
1 _gx1pe N
411€, G?
1. Let the wavelengths of the electromagnetic waves used quite often for

(iy killing germs in household water purifiers.
(i) remote sensing

(iii) treatment of cancer

be labelled as A, A,and 4, . Arrange A,,A,and 4, in increasing order.
2 The motion of a copper plate is damped when it is allowed to oscillate between the pole
pieces of a magnet. State the cause of this damping.

3. Two circular loops, of radii r and 2r, have currents | and I/2 flowing through them in
clockwise and anticlockwise sense respectively. If their equivalent magnetic moments are

M, and M, respectively, state the relation between M, and M, .
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10.

What is the equivalent capacitance, C, of the five capacitors, connected as shown ?

|
|
57 G

A plane wave front, of width X, is incident on an air-water interface and the corresponding
refracted wavefront has a width Z as shown. Express the refractive index of air with respect
to water, in terms of the dimension shown.

Water

Adevice X can convert one form of energy into another. Another device Y can be regarded
as a combination of a transmitter and a receiver. Name the devices Xand Y.

The maximum velocity of electrons, emitted from a metal surface of negligible work
function, is'V', when frequency of light falling onitis 'f'. What will be the maximum velocity
when the incident light frequency is made '4f' ?

An audio signal of frequency U, is to be transimitted as an electromagnetic wave

(i) directly as such,

(i) through its use as the modulating signal on a carrier wave of frequency U, .

State the ratio of the size of the transmitting antenna, that can properly sense the time
variation of the signal, interms of L, and V.

A plane electromagnetic wave, of angular frequency @, is propagating with velocity ¢ the
along the Z-axis. Write the vector equations, of oscillating electric and magnetic fields, and
show these fields diagramatically .

Justify that the electrostatic potential is constant throughout the volume of a charged
conductor and has the same value on its surface as inside it.

OR

A capacitor is charged with a battery and then its plate separation is increased without
disconnecting the battery. What will be the change in

(a) charge stored in the capacitor?
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(b) energy stored in the capacitor?
(c) potential difference across the plates of the capacitor ?
(d) electricfield between the plates of the capacitor?

1. Draw the current versus potential difference characteristics for a cell. How can the internal
resistance of the cell be determined from this graph?

12 Two magnets of magnetic moments M and M3 are joined to form a cross. The
combination is suspended in a uniform magnetic field B. The magnetic moment M now
makes an angle of @ with the field direction. Find the value of angle g. M

43

M

13.  Aluminiscent object is placed at a depth 'd' in a (optically) denser medium of refractive
index 'u'. Prove that radius r, of the base of the cone of light, from the object, that can
emerge out from the surface, is

d

L= ‘\h.lz -1

14.  Acertainn - p - ntransistor has the common emitter output characteristics as shown

|
N: 11, ¥ 6OUAT]
/ ,‘-"""—"—F.-— LI I P .IA
6 - - l,_£ 40UA |
5 ]
T a /1A
£l 3/
|
0= SIT;IU =157 20
1 ] 1
|

i

(@) findthe emitter currentatV =10V and| =60 pA.
(b) find Batthis point.

15.  Using Gauss law establish that the magnitude of electricfield intensity, at a point, due to an
infinite plane sheet, with uniform charge density ¢ is independent of the distance of the

field point.
OR

Define an electric field line. Draw the pattern of the field lines around a system of two equal
positive charges separated by a distance.
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