CONCEPTUAL Q UESTIONS

rength is important to evaluate bearing capacity of the ma

| system has low st .
jf a structura strength then it : _
hence may fail. may not exist under high stresses and

terial for construction.

stiffness il deterrr;‘mes the strains of the material, as it is loaded and unloaded
Hig!\ stlffnesstmetans :| e material exhibits low deformation under loading. Stress;
moisture content and temperature influence both strength and stiffness. Both

«trength and st!ﬁness:' provide the material the structure with the ability to maintain
its shape and dimensions under loading.

of a conductor with the hel
¥ There is a special class of materials whose |
resistance falls to zero when their temperature
is significantly lowered. Such materials are
called superconductors and the phenomena is
called superconductivity. In the figure,

of a curve.

Resistance (Ohm)

resistance is plotted as a function of time for a ':“f:"‘mm
3 ¢ ] 0B auctivity "
typical material that shows no resistance = Superconductivity
bt -

(superconductivity) at a temperature, called
critical temperature Tc. As the temperature is
lowered from higher values, the curve
approaches smaller values of resistance till it becomes zero at T.. The dashed curve
also shows resistance of ordinary material that is not superconductor. Magnetic
RI) and magnetic levitation trains are some of the applications

Ic
Temperalure (K)

resonance imaging (M
of superconductors.
3. Distinguish between cr

hous and polymer solids.

stalline, amor

Ina Crys___ta"in e solid, the particles (atoms, irons or molecules) arT arrar:‘gejd in :efmT;;e
geometric pattern in the three dimensional networlf, known asc ong cwaln orl' :r;‘ e
arrangement repeats itself periodically OVer the entire crystal. f.ws;a Iz:i:i:::\ ST::;
fixed melting point and their particles vibrate about 2 mi ep At .Ies 1
angement can be studied using x-rays and electron Ir:r?:cnaptu-re w ipr'\stance
t.iiamond' sugar and rock salt. All metals aré also crystalline

Iron, copper and zinc are crystalline:
\Morphous solids (Glass solids

Amorphous (non-crystalline) solid is
Molecules that do not form defined patterns ©

of randomly oriented atoms, ions or

om osed
i r lattice structures. S0 these are the



o not possess a regular orderly
orphous solids that breaks 5o,
ntrast with crystalline sojigs
which is also called fyseq

substances whose constituent Pa"Fid?s_ d
arrangement. There is a very small peviotEIEERs
This behavior is called short range order. .!n wl

amorphous solids do not have fix melting point. Glass,

silica, is an example of amorphous solids.

This class of solids contains long chain (up to 10,000) of molecules. They alrl.e pstly
organic (carbon containing) compounds. Polymers hiowe both CWSti v
amorphous regions. After some periodicity, the arrangement change? I Keeps
continue again. Polymers are of two types; natural polymers and synthe.th polymers,
Rubber, wool, cellulose and proteins are natural polymers that exist na.turélly.
Synthetic polymers are prepared by chemical reaction, called as polymerization.
These include plastics such as polythene and fibers such as nylon and polyester etc,

4. Define unit cell, basis and space lattice

[l

Unit cell

The smallest geometric figure or unit whose periodic repetition in two or three
dimensions forms a crystal, is called unit cell.

Geometrical analysis of crystal structure is made by associating a lattice point to a
single atom or group of atoms. These atoms or group of atoms are called basis. The
group may contain similar atoms or different atoms. Basis must be identical in all
respects such that the crystal appears exactly the same at every lattice point.

hls -

Lattice is collection of infinite number of points in a periodic arrangement. Space
lattice is a skeleton upon which crystal structure is built by placing atoms on the
lattice points. Or it is the repeating pattern of geometrical points that extend
throughout the space. When a basis is associated with each lattice site, the crystal
structure is obtained.

Crystal lattice + Basis structure = Crystal
. Differentiate between paramagnetic diamagnetic and ferromag

ANSH

PARAMAGNETIC MATERIALS
In these substances, the orbital and spin axis

substance is weakly attracted by a strong magnet
aluminum and antimony.

DIAMAGNETIC MATERIAL

The substances in which the orbital and spin axis of the electron in an atom are so




w
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FRROMAGNETIC MATERIAL

In these substance the individual atoms ,
petween these tiny atomic magnets is 5o c
other even when no external
magnetic domains. Each do
south Pole. When a

t like tiny magnets. The interaction

magnetic field ?Tong that they line up parallel to each
eldis present. These tiny magnets are called

main j

ferromagne:-ds like a small magnet with its own north and
_nstance i§ strongly magnet a substance is placed in a magnetic field, the
: gnetized in the direction of the applied field. Therefore,

ferromagnetic material is strongly attracted b m m
. _ amagnet. i
i 3 y gnet. Examples of such materials

6. Distinguish between soft and hard substance by drawin

E! Soft materials such as pure iron have Hard magnetic materials such as
very narrow magnetic hysteresis loop | tungsten steel, are not easily de-
and they can be easily magnetized and | magnetized once they are magnetized.
| de-magnetized. |
.Ihe coercivity of soft magnetic E Hard materials have high value of
! materials is small while the retentivity coercivity while small Retentivity. |

is greater. |
E Soft materials have higher relative Ethard materials have small relative J

permeability. permeability.
'™ Area of hysteresis loop is small for :! Their hysteresis loop is very fat.

' soft materials.

o their curves.
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coft mngnsﬁc material

f Elasticit ?
der elastic limits (small deformations), stress and
Mathematically
Stress < Strain

Stress = k Strain

: Hook’s law states that un
strain are directly proportional.




Jus of elasticity. Its unit
i . known as modu :
WY and.l: ::ose materials which obey Hook’s law
nit. .

s and resulting _

limits and for small strains.

20 meter steel girder

Where k = constant of proport,on e
is same as that of stress as strain haf e
show linear behavior between applie

) -1 within elastic
: ’s law is valid within e
strains. Also Hook’s la oth of a

it which is its weight W. If the stee|

i First we most (M R on‘ it will distribute itself on the
girder is placed horizontally then the force acting on |

- h of the steel
wider area of girder and hence there will be no change |In tth;;irg'gi::s length on its
girder. But if it is placed vertically, then the same force will ac B thcce
cross sectional area which is smaller than horizontal-case. Now in f lar er’stress
might be a very small decrease in the length of the girder becaus.e of larg 1 d
Hence there will be a difference in the length of the 20 mm steel girder when place

in vertical position but not in horizontal position. -
9. Steel reinforcing is used in concrete beams to prevent cracking. EX

steel reinforcfnshould be placed in a concrete beam?
M‘ : Properties of concrete are as follows:
i. Strong,
ii.  stiff and
iii. brittle
Properties of steel are as follows:
i.  Strong,
ii.  elastic and
iii.  has higher value of Young’s modulus.

As the concrete beams are subjected to higher stresses, they need to be strong and
also they must have some elasticity which they do not have if acting alone. Their
strength is higher while elasticity is negligible. So in order to achieve some elasticity
and to prevent cracking of the beams, we reinforce steel bars. These steel bars are
introduced in those regions which are under high state of stress i.e, the lower most
face of the beam. With the steel bars reinforced in the beams, they do not crack
readily.

are removed. When the stress reaches the value of e|as
more valid since proportionality between stress and straj

(b) If a material obeys Hook’s law then its stress strain curve sh, i :
as stress and strain are directly proportiona| for such Materia| OWs linear behavior




to_bg_ tthker

Jhich €an damage the structure, | order to reduce this discrepancy, beams are

' h a way that their | i S
nade in suc OWer part is thicker than - -
geometry, the beams can tolerate load easily, Vpar. part. AXER SRS
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