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1. write Faraday's law of electromagnetic induction . [1 Mark]

= ⑦ faraday estlaw-whenever a flux linked with any coil or circuit

changes wut time then emf induces in it.

③ Eaday'and law-rate of change in magnetic flux is directly
proportional to the magnitude of induced e . m . f.

11/

2. Draw a labelled diagram of AC generator and describe it. Derive an

expression for instantaneous value of induced emf. [1+3 = 4]

⑦ Labeleddiagramof Ac Generator The major parts are-=> -

(i) fieldmagnet (ii) Armature (ii) sliprings (iv) Brushes .

(i)eld Magnet-Generate a strong
magnetic field by horse

Shoe magnets N & S.

(ii) Armature-rectangular Coil ABCD

having many turns of insulated

copper wire wrapped on soft iron .

iii)Springs-Sc & Sa
- These rotates along with

armature.

(ivbrushes - Made up of carbon.

- This slip remains in

touch with these brushes .

InducedMF- According to Faraday Law-

c =-

9=. = BACOSO Sw= ]6 = BACOSWt

put in equ I

↳



C = - BA(-wsinct)

e = Bawsinnt

for N number of turns-

2= BAWN SinGt

Here 20 = BAWN
↳ man induced em-

= Cosinut r v= voSinnt

InducedCurrent (1) = I = VIR
I=osint

== To sin cut

Graphinducedemf(e) &t

(ii)

⑧

-
⑨
(iv)

(i) t = 0 & = 2osimut = 2
.

Sin (x0 = 0

(ii) t = T/y C = toSin = to SinTik = Co

(iii) t = The e = 2
oSin = esSint = o

(iv) t = 3 T/ e = 20Sin = to Sin-Co

() t = T= CoSin x T = Co Sino = o

:8 Dropp

3.i) what happens when a piece of metal is placed in a variable

magnetic field ?
his write the name of two factors on which inductance depends.

= [2+ 7/2 +22 = 2]

is emf is induced and current is generated.
JEddyCurrent is generated

(ii) =M ⑨ Number of Turns

⑥ Radius of coil

① Medium



B

4. A bar magnet NS is moved in the direction indicated by an arrow

blu two coils AB and CD as shown in figure. In which coil the direction

of current will look like anti-clockwise if viewed from left side ?

~ N

=>

Sow- s Sa wClockwise Clockwise

·
->

Anticlockwise in AB if viewed from Left side.

5. Two concentric circular coils of radi s and R are placed coaxially
with centre coinciding. If RXU then calculate the mutual inductance

blo the coil .

=> Let two concentric circular coils of radius -& R be

1st and placed coaxially with centre coincide .

Us
- magnetic field due current carrying

In

R
inner coil-Ba=N

V

- flux linked with and loop

4 = B,

put value

= M(R
- Mutual inductance

M=

=
:

6. write the Statement of Lenz's law of electromagnetic induction .

A 2 m horizontal long straight conducting wire extending from east to

west direction is falling with a speed of 5 m/s 1 to the horizontal component
of earth's magnetic field 0 . 3 x187 tesla Calculate instantaneous emf induced

across the ends of wire .

= (i) Lenz's Law - The direction of the induced current in circuit such that



it oppose the cause which produces it.

e = -
(i) 1 = 2 m

v = 5 m/S E = BIV
B = 0 .3 X14T E = 0 .3x15"x2x5 = 3x10"volts .

: 2016
7. write Faraday's law of electromagnetic induction. [1T

8. current i a circuit falls from SA to zero in 0 .1s . If an average
emf of 100 volt is induced then calculate self-inductance of a inductor
in the circuit. [2 Marks]

=> E =
- LdI/dt

L =
- E/dI/dt=

↳ = 2 henry .

B

8. why self induction is called inertia of electricity? 22]

=> The electromotive force generated by self-induction oppose every
change in current in the circuit. The same function is performed by mass

in mechanics
,
which is the measure of inertia of a body . So

,
self-inductance

is a measure of electrical inertia .

9. A conducting rod of length I' is moving with constant linear speed'v'
in a uniform magnetic field 'B' This arrangement is mutually 1 . Obtain

the expression of motional electro motive force . [ 2 Marks]

=> emf induced in conductor due to motion of conductor
in magnetic field is called Motional emf.

-> Let we have a rod of length " which is moving in

magnetic field i with velocity v. (V(B)

N P X X magnetic force on

+ + conducting rod-
↑

+ =

X X X

↳ -> V Fm = q(ux)
0 = 90

·

=
-

=
xX

I
X

Fm = qVB-Q

(directionO top

>
This force acts on free e of rod. Electron being negative

charge feels force in Pto O direction . Due to which

p = Become +ve (due to deficit of et

O Become -ve (due to excess of ef



-> Due to it a potential difference generated. Due to

which electric force applied one-in Pto o direction.
Fe = gE -②

->
when both the force become equal-

qVB = &E

E = VB

Induced emf = e = El

2 = VBl

B

10 . The length of side of a square loop is um . This loop is placed in an

uniform magnetic field of 2.St. outside the loop ,
the magnetic field is zero

and it is coming out side from magnetic field I with velocity am/s· Find
the value of induced ent in loop after one second. [2Marks]

=> e = (By= B2)1v
2 = (2. 5 - 0)4x2
e = 20 volt

:2018

1) write Dimensional formula for coefficient ofmutual induction . [I]

=> [M12+-3 A-

3]

Bog

23 . Write Lenz's Law .
Lenz's Law Obey's Law of conservation of Energy .

=>

e =-
The direction of the induced current in circuit such

that it oppose the cause which produces it.

Explanation -

~ Na NS Lenz's law states that induced
- current always opposes the cause. This

Su N S
means that when electric energy is produced,

> Some other force must be doing work that

N is converted into electrical energy.-Su (i) (ii) work against force of repulsion&

~ Na
S N (ii)

, (iv) work against force of attraction
->

-> These work converted into electric energy
->

Hence Lenz law follow law of conservation

of energy.



14- Derive an expression for induced emf in rod rotating in a

uniform magnetic field. Draw necessary diagram-
X X X X

N Let we havewod of length i. Angular
w

X Y X
X Velocity (w) and rod is rotating in uniform

⑳

I
magnetic field (B).

Y X X X Induced ent in elementary length
of rod-

X X X * de = BVal

X X X X Sae = S
.

"Bud

e=
relation blu linear velocity and angular velocity

V = 04

V = 10

e = Bwal
e = Bwf"na
e = Bw[e]
e = Bw[-o]
e= Bwe

w==
e= B(24f)12

e = B(m2)f

e = BAf

: 80.

80

15 . Obtain an expression for the induced ent e = 20 sincut due to the

rotational motion of the rectangular coil in the uniform magnetic field .

Draw a graph blu induced emfe and time't



: 80.8Opp

2 6 . write the definition of self inductance. Derive an expression of the self

inductance of plane circular coil · [1 + 2 = 3]

= when flux linked with any coil or circuit changes
then an emf induces in it . This process is called self-induction :

↓ &I

P = LI

L = /I

L Coefficient of self inductance
S unit-WbIn or Henery (H)

self induction of plane circular coil -
L. et we have a current carrying

coil of radius (R) . Self-inductance

E of coil is 1 and no of turns in coil is N.

R

-> Let flux linked with one turn of coil is I
P = BA

if N turns then

P = BNA

-> By definition of self inductance -

q = LI

LI = BNA

↳R

↳ = MOR

:

17. On conservation of which quantity the Lenz'sLaw is based ?

=> Energy conservation.

2.8. Derive an expression for induced emf in rod rotating in a

uniform magnetic field. Draw necessary diagram-

:

1. The ratio of flux linkage (NP) associated with a coil having turns to
the current (1) flowing through it (N/1) is --



=> self inductance .

20 · Write Faraday's Law of magnetic induction.
2) C = Blu derivation .

: 80.
22 · Current in a circuit falls from SA to 1A in 0. 15 . If an average emf

of zooV induced. Give an estimate of the self inductance of circuit.
E e = - (di/dt

L = -e/dEat
↳=x

1

:20
↳ = SH

23 . Write statement of ) Faraday's Law (ii) Lenz's Law

:
24. The device is based on the principle of mutual induction is - 4/2

a . Ac generator b. Galvanometer

2 voltmeter d. Transformer Answer - Transformer

23 . why self-inductance is called electrical inertia ? I

26. Draw clear & Labelled diagram of Ac generator. 142

27. A sm long straight horizontal conducting wire situated in the east to

west direction is falling with a speed of 2m/s I to the horizontal

component of the earth magnetic field of 0.3x104F find the instantaneous

value of eme induced hlw the ends of the wire 12/2

=> 1 = 5n

B = 0 .3x10-4
v =2m/s

2 = BlusinO

e = (0 .3x104) (5)(2) Sin go
:

2 = 3x104 volt

&
Best of Luck for Exam


