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The electromotive force emf
* The two definitions for emf
* The emf of a source not connected to
an external circuit
* The emf of a source connected to an
external circuit
The emf of the source connected to an
external circuit is the work done in moving a
unit positive charge round the complete circuit.
The potential difference across the resistor R is
IR where I is the current in the circuit. The work
done in moving a unit positive charge from the
negative terminal to the positive terminal of a
battery of resistance , r is Ir. Thus the emf of the
battery connected in the circuit is
L

E=1(R+r)
and the circuit equation is I = E/(R+r)

The source of current is the electromo-
tive force or emf [EMF].Batteries and genera-
tors are sources of electromotive force.

The emf of a source not connected to an
external circuit circuit is the work done in mov-
ing a unit positive charge from the negative to
the positive terminal. The circuit equation will
be explained in what follows
I=E/(r+R) —

| —)
R

Er
A

Worked out example batteries in series
opposing and aiding
E,=E,=6V,r,=r,=2Q,R=1Q,
series opposing
E=E - E,=6-6=0V
r=r+r=2+2=4Q
I=E/R+1)=0/(1+4) =0A

"

€, e,
Fig. Batteries in series opposing.

series aiding

E=E + E,=6+6=12V

r=r, + = 2 +2=4Q

I= E/(R + r) 12/(1+4)=2.4 A

Euny Lz-’z
Batteries in series aiding.

Ammeters and Voltmeters

Conversion of a galvanometer to an am-
meter with the aid of a shunt | Re
Suppose a moving coil I
galvanometer has 20 ohm “
resistance and which de- L
flected full scale with a current of 0. 010 A
through it. We widh to convert it to an Amme-
ter which will show full deflection by a current
of 10 A. For full scale deflection the current
through it is 0.010 A and that thru the shunt is
9.99 A.
Since the currents are proportional to resistences

0.01/r =9.99/20 or r = 0.020 ohm
The total resistance is

IR =1/t + 1r =120 + 1/0.02 = 1/
0.02 R = 0.02 ohm

Conversion of a galvanometer to a volt-
meter with the aid of a series resistor.

| Rs 7

It is required to deflect full scale with 100 volts
across the terminals. The current in the moving
coil is 0.01 A
0.01= 100 volts/(r, + r )= 100 volts/
(r,+20 ohms ) giving r_ = 9980 ohms and the
total resistance as (r, + r_)=1000 ohms
« Heat conduction is one mode of energy
transfer.
« The individual parts of a medium do not
move as a whole in heat conduction.
« The rate of heat conduction is

T,-T,

/

H=xA—*——

where, H = rate of heat flow (or) heat current
(watt)

Rate of Heat Flow o

H= KAT Tl ] .I '
- ..."_ S ;
H- ;Z’E'ni (ERT P
AQ joule
At second

k = thermal conductivity constant (Wm™ K™);
A = cross-sectional area of the connecting rod
(media); ¢ = length of the connecting rod (me-
dia); T, T, = temperature difference.

Heat Convection
« Heat convection is one mode of energy
transfer in which heat is carried by the
motion of the fluid itself.
 The rate of heat convection is,

H = qA(T,-T)
where,
H = rate of heat convection (W),
q = heat convection constant
(Wm?K™)
A = surface area (m?),
T,—T,= temperature difference (K)

Stephan-Boltzmann’s Law
+ The total emissive power of a black body
is directly proportional to the fourth
power of absolute temperature.
€= o T
where,

80 = total emissive power of a black)
body,

T = absolute temperature of the body

o = Stephan-Boltzmann’s constant

(5.685 x 10 Wm?K™)

* The Total Emissive Power of
Objects Other Than a Black Body

e = &&=¢&o0T
where
e = emissive power of the object,
& = emissivity (<1)
&, = total emissive power of a black

body
« The ratio of the temperature difference
to the length is called temperature gra-
dient.

temp grad = -

The total emissive power is defined as
the total radiant energy of different wavelengths
emitted from unit area of a surface of a body in
one second.

€,=0T

A machine with a velocity ratio of 8 re-
quires 1000 J of work to raise a load of 500 N
through a vertical distance of 1 m. Find the ef-
ficiency and mechanical advantage of the ma-
chine.
VR =8, input work = 1000 J, load = 500 N,
s=1m, efficiency =?, MA="?
output work =F x s =500 x 1 =500J

. output work
efficiency = ——— x100%
input work
500
x100% = 50%
1000

MA .
R x100% = 50%; velo ratio = 8

hence MA = 4

The ratio of the density of the floating
body to that of the fluid is equal to the ratio of
the immersed volume to the hole volume of the
body.

P _Vs
po Vv
where p = density of the immersed body
Po = density of the liquid
Vs = the immersed portion of the
body,
V = the whole volume of the body

The upward thrust acting on a body
which is immersed in a liquid is equal to the
weight of the liquid displaced by the body. The
upward thrust acting upon a body of thickness
His

F=ApgH=pgV.(V=AH)

where F = upward thrust, A = surface
area of the body, p = density of the liquid in
which the body is immersed;H = thickness of
the body upward thrust = the weight of liquid
displaced

Draw a triode tube and a circuit for a
triode to illustrate amplification. Explain am-
plification action of the triode
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