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What Are Conductors?
In simple terms, an electrical cohd/ﬁor 1s defined as materials that allow

electricity to flow through them easily. This property of conductors that
allow them to conduct electricity 1s known as corﬁuctivity.

® The flow of electrons in a conductor 1s known as the _eﬁ:éric current. The

force required to make that current flow through the conductor is known
as voltage.
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Examples of conductor

® Graphite, the human body, and the earth are good conductors of
electricity. Some of the common conductor examples include
metals such as:

/ 1. Copper

2. Gold
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Conductors Insulators



What Are Insulators?

Insulators are materials that hinder the free flow of electrons from one
particle of the element to another. If we transfer some amount of
charge to such an element at any point, the charge remains at the
initial location and does not get distributed across the surface. The
most common process of charging of such elements 1s charging by
rubbing (for some elements, with the help of suitable materials).
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Examples of insulators

Some of the common insulator examples are given below:

/ 1. Plastic
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Differences between Conductor and Insulators

Conductor

Insulator

aterials that permit electricity or —

heat to pass through it.

Klaterials that do not permit heat and
electricity to pass through it.

A few examples of a conductor are

silver, aluminium, and 1ron.

’\

A few examples of an insulator are

paper, wood, and rubber.
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Electrons move freely within the

—

conductor. .~

—_—y

_

Electrons do not move freely within

the insulator.

o

/7
The electric field exists on the surface

e

but remains zero on the inside.

>

The electric field doesn’t exist.




What Are Semiconductors?

® Semiconductors are materials which have a conductivity between

conductors (generally metals) and non-conductors or insulators
(such as eerarmcs) Sem1eonductors can be compounds such as
gallium a arsemde or pure elements such as germanium or silicon.
Physics explains the theories, properties and mathematical

approach related to semiconductors.
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Holes and Electrons in Semiconductors

yoles and electrons are the types of charge carriers accountable
for the flow of current in semiconductors. Holes (valence
clectrons) are the positively charged electric charge -carrier,
whereas electrons are the negatively charged particles. Both
electrons and holes are equal in magnitude but opposite in
polarity.
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Properties of Semiconductors

Semiconductors can conduct electricity under preferable

/ conditions or circumstances. This unique property makes it an
excellent material to conduct electricity in a controlled manner as
required.
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Properties of Semiconductors

® Unlike conductors, the charge carriers in semiconductors arise
only because of external energy (thermal agitation). It causes a
certain number of valence electrons to cross the energy gap and
jump into the conduction band, leaving an equal amount of
unoccupied energy states, 1.e., holes. The conduction due to
electrons and holes 1s equally important.
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Properties of Semiconductors

/’ Resistivity: 10™ to 10° Qm
_»Conductivity: 10° to 10® mho/m
_"® Temperature coefficient of resistance: Negative

/ ® Current flow: Due to electrons and holes
el a5l 4 K
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* JTAhAT: 10° & 10° mho/m
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e /Qneces

Q.1 The maximum temperature attained by a superconductor 1s-
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7 (a) 24 Kelvin
_ (6133 Kelvin)
\/ (c) 150 Kelvin
__/ (d) 300 Kelvin




®* The maximum temperature attainable by a superconductor at
/atmospheric pressure 1s 133 Kelvin. The superconductor with

—

maximum temperature 1s a ceramic material which includes

e ——

mercury, bartum, calcium, copper and oxygen.
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Q.2 79 TSk 3= ATY ATt -
/The newly discovered high temperature superconductor 1s-
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<‘ = '-)\> _—(a) pure rare earth metals
_/ (b) alloys

_A¢) 1norganic polymers
1éfd) ceramic oxide




® Ceramic oxide has proved to be very useful in the search and
research in  the  direction of  superconductivity.

Superconductivity experiments are being done only on clay-
containing metals and success has also been achieved in this.
Superconducting ceramics are composed of thallium (77),
/barium (Ba), calctum (Ca) and copper oxide (CuO).
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Q.\3/T he conductivity of the semiconductor (zero degree Kelvin) 1s at the temperature-
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_~(a) 10° ohm
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® Such solids (germanium, silicon) whose electrical conductivity
/ 1s between that of a conductor and an insulator are called
W semiconductors. At absolute zero temperature, semiconductors

v

behave like 1deal dielectrics (zero conductivity).
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Q.4 The conduction of electricity in a semiconductor 1s-
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S (@ by electrons only
_A(b) only through holes

/(c)(both electrons and holes
(k&) neither electrons nor holes




® Semiconductors are of two types so that or natural (intrinsic)

semiconductor and extrinsic semiconductor, a 'pure
semiconductor, in which no 1mpurity 1s found, 1s called
'proper semiconductor'. Thus pure germanium and silicon are
intrinsic semiconductors 1n their natural state. In these, the
electrical conduction 1s due to the motion of both electrons

nd holes.
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Q.?@n heating the resistance of a semiconductor-
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/(a) remains constant

}) none of the above




//Semiconductors are solids whose electrical resistivity 1s
higher than that of conductors but lower than that of

insulators. Resistivity of Semiconductors |is between 107
and 1 ohm at normal temperature. The resistance of a

semiconductor decreases with increase 1n temperature.
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Q.6 The electrical resis/tance in semiconductors at absolute zero grade becomes-
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(@) complete (infinite)
_"(b) Small
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® At absolute zero temperature (0°K), the conductivity of
semiconductors becomes zero and they behave like an 1deal
dielectric. At this temperature, the electrical resistance of
semiconductors becomes infinite.
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Q.7 Which of the following metals 1s used as a semiconductor in transistors?

17 T § SH-€T 91q ST =Tae ol TE Zifsreet H SR Il 2

(a) copper
//Qc) graphite

(d) silver
7




®* Germanium and silicon are the main materials used

as semiconductors 1n transistors. Their electrical
conductivity lies between the conductivity of
conductors and insulators at normal temperature.
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Qyw hich of the following 1s an important part of a transistor?
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_~" (a) arsenic

o Germari)
%}) Osmium

__/(d) Radium




Q.9 The most commonly used material for making transistors 1s-
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/(C)Tcopper
/(d) silver




* Semiconductors like silicon and germanium are used

in the manufacture of transistors.
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* Semiconductors like silicon and germanium are used

in the manufacture of transistors.
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Q.11 A tree can also catch fire due to lightning, because 1t contains excessive amount of-
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Q (a) thermal energy

_~(b) electrical energy

__“(c) chemical energy
" (d) nuclear energy




® Lightning generated during a thunderstorm

accompanied by lightning and thunder contains a
large amount of electrical energy, due to which there
1s a possibility of fire in trees.
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Q.12 Which of the following are semiconductors?
7 O @ -8 ST © 2

1. Silicon 2. Quartz 3. Ceramics 4. Germanium

Select the correct answer from the following options-

(=T forehedl U © 9T ST T T9 shilsTu-

(a) I and 2
(b) 1 and 3
(c) 1 and 4
(d) 3 and 4




* Silicon is most commonly used in the manufacture of
semiconductor devices. Is. Earlier the wuse of
germanium (Ge) was widespread but due to its
thermal hypersensitivity, silicon has replaced it.
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Q.13 Which of the following is a 'semiconductor’?
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(a) plastic
(b) Aluminum
(c) wood

(d) Germanium




®* Germanium and silicon are semiconductor materials.

The wvalence electrons of each atom of such a
substance form covalent bonds with the help of one
valence electron of each of its neighboring atoms and
the substance takes the form of a crystal. Germanium
1s a tetravalent element.
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Q.14 The Government of India has put a complete ban on the export of 'Jhama' as it

can extract metals/elements that are used in transistors. Which of the following 1s
that element?
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L 120) \} o
N (b) Silicon

(c) Germanium

(d) tungsten




®* Germanium elements are extracted from jhama
(burnt coal) which are wused 1in transistor

manufacturing.
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