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segment of the loop must obey this
relation,

Ve g

Where (o) is the angular velocity
~emb=-BL o rsin g

The total E. M.F. of the two seaments
IS piven by this relation:

emi=-2BL orsin g

WA=y

woemf =-B A © sin o

if the number of turns is (N)

Sembi g =-NBA @ sin g (1)

where (emf) is the instantaneous
E.M.F. which has max. value when ¢
= 90° .
(coil // flux lines)
sub. In eq. (1)
emf .. =-NBA
sub. In (1)

- emb, g, =emf, . sin 6
LB] Deduce the relation by which ene
AN evaluate the induced FE.M.F.
wroduced in a moving straight wire

Prooe

[0__calculate the induced E.MLF,
roduced in a moving straisht wire:

sing =1

Magnere Teld (Fiua Gnghy 1B} J

The resultant of voltage vectors is given
by:

N e

Dividing by I: » _ \...";hﬂ . IEEL* 2

:F:E}
€10 in mathematical way, prove that,
A.C. voltage and the A.C, current in a non-
inductive resistor have the same phase
angle on passing A.C. in a non-inductive
ohmic resistor.

Peouvr

When close the circuit, the potential
difference at both ends of the
resistance

V=Vansin wt{1) 2

\)
¢
sy
Instantaneous current intensity is
determined from the relation ship:-

B
ooy
I =— F";‘:'""” SHin oot

L= T nx Siny ot ..

NS &4 |
Comparing equations (1), ( 2) find
that both (I, V) in, non -induction
resistance have the same phase,

Eum vector Uﬂﬂ.ﬂ‘ge veClor
———+ m"‘*

€D Prove the law total impedance of
an A-C circuit possessing ohmic resistance
and capacitors in series

me G
A
A —
1y ..__".."L_..l L.E‘”:..

- The '-ﬁrrce which a beam of photons
Imﬂ'ﬁ{

applies to the surface F = =

¢, is the rate by which the photons
incident on a the surface (¢ = N/at
photons/s),

F=2 I]:IE#L

F=2mec '1’1.:2[11’;} ¢ = 3']‘};-

(T3)Deduce the relation between
photon wavelength and its linear
momentum.
Proor
Ja
A=c/vD {xij
1 =.-}-i£- = —.1.]-.._
b kv e
'Lin&nr momentum P, = mc-*lf'—;i
- C
= Iy e B
i : - Py

(14D In mathematical way discus
the basic idea of the transistor
action as an amplifier

Pepor
It e I{ o IB

& =1/, (it is the ratio between the
collector current and the emitter
current)

'"u'tlt
If the base current is a small electrical
signal , its effect appears amplified in
the collector current,
The base current supply holes to the
base to make up for the losses due to
the recombination process,

C19) If a current pns#es through a

coil, deduce an equakﬂnn relating the

induced emf in’ the ¢oil and the rate |~

of change nf‘ th,f g.u‘rent in the coil.
From ﬂns, dedm.e a definition for
the coefficient of seli~induction and
the Henry.

[



P

If a wire of length (L) moves with a

const. velocity (v) perp. to a magnetic
field is displaced to the right by a
distance (A x) at a time {AtL) since.

[ B ,&‘I‘

I = o e
At

and AP=B A A

« L. = - “E"é‘”é

At

since AA=1 A x

BLAX

St =
At

At

Lemi=-BlLvy
When the angle between the direction
of velocity (v) and the direction of
magnetic flux lines (B) is (8)

emf.=-BLvsing

€3) Prove that the total impedance of
an A-C circuit possessing an inductive coil,
a capacitor and a resistor connected in
series is g!v&n by the relation

2= |R%4 (K “‘xe)g

-t b

The total

V::;Ré +Vﬂ

-V —-X;:
ta=——S-
it

W% =IR and V.=I X,
Z‘z\f'f%-fii

€12) Deduce the relation by which
one can calcnlate the foree by which

the photon acts

Prooe

When a beam of photons is incident
on a certain surface and then reflect

~ The change in its linear momentum
AR Py =2 me

- The force which each photon applies
to the surface = the change in linear
momenium per second. F cachphatogy =

APy i Imﬂ
At At

voliage V can be
detsrmined by the relation:

s0
: At
Al
At |
Al
A B et oo =~
1. I;.‘zt
o AL
- At

Where (L) is a constant known as the _

 self-inductance of the coil and the -ve

sign due to Lenz's rule. -

“The self-inductince of a coil (L)

It is equal fo the induced E.M.F.
produced in a coil by self-induction
when the current in the coil i:haﬁge:s at

8 rate of 1A/sec.

“**The unit of self-inductance (L)

- Henry (volt.sec/A)

The Henry:

- is the self-inductance of a
coll which Pi‘*ﬂduﬂ&ﬁ an iﬂcfuﬂﬁd |
EM.F. of 1volt in the coil when

the current changed by

1A/sec.
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€12 Show how to prove that the
equivalent 3 resistors connected in
seres is given by

[Rr=Ry+R;+ R3]
Peoor

To obtain a large resistance from a
small ones,

1o caiculate the total resistance:

(1 is const.)
di
v, |1
14 R, B
anm. B ) s | [ e | a—
W ' W ! v,
From which

(<) Show that the reciprocal of
the equivalent 3 resistors
connected in parallel is equal to
the sum of the reciprocals

Proor
Resistors in paraliel:

The aim of this type is to obtain a

small resistance from a group of large
OoRc.

To calculate the total resistance:

1 = I]'i'll “*"IJ

(V is const.)

From which:

qiﬁ =-.I + 1 +.1

Ry R; Ry Ry

(32 Prove that the force (F) acting
on a curgent (1) carrying wire of
length () placed perp. To a magnetic
ficld of fMlux density {B} is determined
by the relation:

TP=R] L
Proor
The force acting on a current Carrying

wire placed perp. To a magnetic ﬁeld
depends on:

- The length of the wire (L): * &
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The two sides (mn) and (op) of i}
loop are each of length (a) and per;
to the magnetic flux of density (E
Thus two equal and opposite fores
are produaced on the sides where:

F - = BIL

F = BIa
Due te these two forces a mu‘::r
torque is produced which tends t
rotate the coil and is given by:

. T -=Fxb

T F=Bla
T =B ¥ ab

L ab=A
T =RI1A

Assuming the loop of (N) turns
T =BIAN
T=B1AN=B|m
| llh[ = JAN is the mng;netlc dip:
moment (Its unit A.m%)

(5 Explain how the sensitive
galvanometer is connected to he used
ammeter deduce the required relatio

Proor
The coil a galvanometer is connected

in parallel with a very low resistance
calied a shunt resistance.

To calculate the value of shu
resistance (Rs):

“"R, and Ryare  connected .
parallel

V=¥,
IR, =L, R,
[tiutzﬁfﬂi

II

i S5 i Gy O Ll
¥ts : 1 —1,

C6) Explain how the sensitive
galvanometer is connected to be used as
a voltmeter deduce the required
relation.
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