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Here the rod vibrates with the frequency of A.C. mains.

What is the construction of an electric vibrator?

It consists of a solenoid in which alternating current is passed. To avoid the heating
effectin the coil of solenoid, an electric bulb is connected in series. A rod passes through
the solenoid whose one end is fixed while the other is placed in pole pieces of perma-
nent horse shoe magnet.

What are resonant vibrations?

If the natural frequency of a body coincides with the frequency of the driving force, the
former vibrates with a large amplitude. Now the vibrations are called as resonant
vibrations.

When does resonance occur?

When the natural frequency of the rod becomes equal to the frequency of AC mains,
resonance occurs.

How do you change the frequency of the rod?

We can change the frequency of the rod by changing the vibrating lengths of rod out-
side the clamps.

Can’t we send direct current through solenoid?

will be pulled to one side.

EXERCISE

. What is the cause of variation of current in case of A.C.?
. For securing resonance, where do you put the magnet and why?
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What type of vibrations are produced in the sonometer wire and the surrounding
air?

In the wire transverse vibrations are produced and in the surrounding air longitudinal
progressive waves are produced.

How are stationary waves produced in the wire?

The transverse waves produced in sonometer wire are reflected from the bridges. The
two waves superpose over each other and stationary waves are produced.

What do you understand by resonance?

In case of forced or maintained vibrations, when the frequencies of driver and driven
are same then amplitude of vibration of driven becomes large. This phenomenon is
called resonance.

Is there any difference between frequency and pitch?

Frequency is the number of vibrations made by the source in one second while pitch is
the physical characteristics of sound which depends upon its frequency.
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. On what factors does the sharpness or flatness of resonance depend?

. It depends only on natural frequency.

. What are the positions of nodes and antinodes on sonometer wire?

. Nodes at the bridges and antinodes at the middle between the two knife bridges.
. On what factor does the frequency of vibration of a sonometer wire depend?

. The frequency of the wire can be changed by varying tension T, or length I.

. What are the laws of vibrations of strings?

T
20V m

. What are the requisites of sonometer wire?
Ans.

The wire (i) should have uniform linear density m, (ii) should not change in length
during vibration and (iif) should be flexible. A steel or brass wire serves the purpose
best.

What is the function of the sonometer board?

The board is hollow and contains air inside. When the vibrations of wire take place,
the energy of vibrations is communicated to the board and from there to the enclosed
air. Due to the forced vibrations of this large mass of air loudness of sound is increased.
The holes drilled on the sides of the board establish the communication of inside air
with external air.

Why are bridges provided on the board?

The bridges limit the length of vibrating wire. Reflection of transverse waves on the
string takes place from these bridges and the stationary waves are formed.

How does the friction affect the result?

Friction reduces the tension applied to the wire i.e. the tension in wire becomes less
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. Friction reduces the tension applied to the wire i.e. the tension in wire becomes less

than the load suspended from the hanger as a result the calculated values are higher
than the actual frequency.

In sonometer experiment is the resonance sharp or flat?

It is sharp. A slight displacement of bridges causes a considerable fall in amplitude of
vibration.

What do you mean by A.C. mains?

An electric current that reverses its direction with a constant frequency (f). If a graph
of the current against time has the form of a sine wave, the current is said to be sinusoi-
dal.

What do you mean by frequency of A.C. mains?

A current which changes its direction of flow i.e. continuously varying from zero to a
maximum value and then again to zero and also reversing its direction at fixed inter-
val of time.

What is the frequency of your A.C. mains? What does it represent?

The number of times the current changes its direction in each second is called the
frequency of A.C. mains. It's value is 50 cycles per second.

Does direct current also have any frequency?

No, it does not change its direction.

In case of non-magnetic wire why does it vibrate? When does the wire resonate?
It vibrates according to Fleming left hand rule.

Can a rubber string be used in place of wire?
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. No, the rubber string will not continue vibrating long because it is not sufficiently

rigid.

. Why should the magnet be placed with its poles in a line perpendicular to the length

of wire ?

To fulfil the condition for vibration according to Fleming left hand rule.

Why do you use a transformer here? Can’t you apply the A.C. directly.

The transformer is used to step down the A.C. voltage to a small value of about 6-9

volts. This ensures that no high current flows through the sonometer wire and heats it

up. The A.C. mains is not directly connected to the wire as it is dangerous for human

body, and may also cause a high current to flow through the wire.

What is the construction of your transformer?

A device for transferring electrical energy from one alternating current circuit to an-

other with a change of voltage, current, phase, or impedance. It consists of a primary

winding of N, turns magnetically linked by a ferromagnetic core or by proximity to
s

14 Y

I
and to I—p , where V, and I, are the voltage and current fed to the primary winding and

N,
the secondary winding of N, turns. The turns ratio ﬁ is approximately equal to

V. and I:are the voltage and current induced in the secondary winding assuming that
there are no power losses in the core.

In above experiment can’t we use an iron wire?

We can’t use an iron wire because in this case wire is attracted by magnet and hence
wire does not vibrate.

In this experiment will the frequency of sonometer wire change by changing the
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. In this experiment will the frequency of sonometer wire change by changing the

distance between the bridges.

. No, the frequency of vibration of the sonomater wire will not change by changing the

distance between the bridges because the wire is executing forced vibrations with the
frequency of the mains.

Then, what is actually changing when the distance between bridges is changed.
The natural frequency of the wire.

What is the principle, according to which the wire begins to vibrate, when the alter-
nating current is passed through it?

When a current carrying wire is placed in a magnetic field, it experiences a mechanical
force (given by Fleming’s left hand rule) which is perpendicular to the direction of
current and magnetic field both.

What is Fleming’s left hand rule?

According to this rule if the thumb and the first two fingers of the left hand are ar-
ranged mutually perpendicular to each other, and the first finger points in the direc-
tion of magnetic field, the second in the direction of current then the thumb indicates
the direction of mechanical force.

What do you understand by linear density of wire?

Mass per unit length is called the linear density of wire.

Why a choke is used?

To avoid the heating of the wire.

What are the losses in the transformer.

Eddy current loss, hysteresis losses in the wire, heating losses in the coils themselves.
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Why a special type (horse-shoe type) of magnet is used?

In this type of magnet the magnetic field is radial.

How does the rod vibrate?

When alternating current is passed through the solenoid, the iron rod is magnetised
such that one end is north pole while other end is south pole. When the direction of
current is changed, the polarity of rod is also changed. Due to the interaction of this
rod with magnetic field of permanent horse-shoe magnet, the rod is alternately pulled
to right or left and thus begins to vibrate with frequency of A.C. mains.

What type of vibrations does the rod execute?

The vibrations are forced vibrations. The rod execute transverse stationary vibrations
of the same frequency as that of A.C.

Can you use a brass rod instead of soft iron rod?

No, because it is non-magnetic.

How is it that by determining the frequency of the rod, you come to know the fre-
quency of A.C. mains?

Here the rod vibrates with the frequency of A.C. mains.

What is the construction of an electric vibrator?

It consists of a solenoid in which alternating current is passed. To avoid the heating
effectin the coil of solenoid, an electric bulb is connected in series. A rod passes through
the solenoid whose one end is fixed while the other is placed in pole pieces of perma-
nent horse shoe magnet.

. What are resonant vibrations?
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