
 

 
 



 

 

DEFINITIONS AND TERMINOLOGY QUESTION BANK 

 
S.No QUESTION ANSWER Blooms Level 

Part-I 

1 What is  the definition of 

material science? 

Definition of materials science. : the scientific study of the 

properties      and      applications of materials of construction or 

manufacture (such as ceramics, metals, polymers, and 

composites) 

Understand 

2 What is material 
science used for? 

Materials Science and Engineering is the study of all materials, 
from those we see and use everyday such as a glass or a piece of 

sport equipment to those used in aerospace and medicine. 

Understand 

3 Why is material 

science important? 

The rest of the universe which might be in a position to 

exchange 

energy and matter with the system is called the surroundings. 

Remember 

4 What are the 4 types of 

materials? 

Materials are generally split into four main groups: 

metals, polymers, ceramics, and composites. Let's discuss 

each of them in turn. Metals are materials like iron, steel, 

nickel, and copper. 

Understand 

5 Is water a material? The final material is water, which is a clear, colorless, odorless, 

and tasteless liquid, which is comprised of hydrogen and 

oxygen. The majority of water on Earth is in the form of 

saltwater and a small amount is freshwater. All 

four materials are very important alone, but together they are 

even more impressive. 

Understand 

6 What is crystallography 

used for? 

Crystallographers use the properties and inner structures of 

crystals to determine the arrangement of atoms and generate 

knowledge that is used by chemists, physicists, biologists, and 

others ........... As a 

science, crystallography has produced 28 Nobel Prizes, 

more than any other scientific field. 

Remember 

7 What is crystallography 

law? 

The law of the constancy of interfacial angles (or 'first law of 

crystallography') states that the angles between the crystal faces 

of a given species are constant, whatever the lateral extension of 

these faces and the origin of the crystal, and are characteristic of 

that species. 

Understand 

8 What do you mean by 

crystallography? 

Crystallography is the experimental science of determining the 

arrangement of atoms in crystalline solids 

Remember 

 

 
 

9 How does a 

crystallography 

work? 

X-ray Crystallography is a scientific method of determining the 

precise positions/arrangements of atoms in a crystal where 

beams of X-ray strikes a crystal and causes the beam of light to 

diffract into many specific directions X-ray 

beams are shot through a crystal of the atom 

Remember 



 

 

10 What are the 7 types of 

crystals? 

There are in total 7 groups, collectively called Crystal Systems: 

Tricinic, Monoclinic, Orthorhombic, Tetragonal, Trigonal, 

Hexagonal, and Cubic. 

The symmetry of each group is described by the relationship 

between the lattice sides a, b, and c and angles α, β and γ.  
 

Remember 

11 What are the 6 major 
crystal types? 

In three dimensions, the crystal families and systems are 
identical, except the hexagonal and trigonal crystal systems, 
which are combined into one hexagonal crystal family. In total 
there are six crystal families: triclinic, monoclinic, orthorhombic, 
tetragonal, hexagonal, and cubic. 

Understand 

12 What is d in Bragg's 

law? 

Bragg's Law. When x-rays are scattered from a crystal lattice, 

peaks of scattered intensity are observed which correspond to 

the following conditions: The angle of incidence = angle of 

scattering. The pathlength difference is equal to an integer 
number of wavelengths. 

Understand 

13 What are laws of 

crystallography? 

Laws of Crystallography. (i) Law of constancy of interfacial 

angles: 

This law states that angle between adjacent corresponding faces 

is inter facial angles of the crystal of a particular substance is 

always constant inspite of different shapes and sizes and mode 

of growth of crystal This law was given by 

Hauy. 

Remember 

14 Who discovered 

crystallography? 

The field of crystallography started with the discovery of X-

rays by Röntgen who was awarded the Nobel Prize in Physics 

for this discovery in 1901. Max von Laue followed this by 

investigating the interaction of X-rays with crystals producing 

a diffraction pattern and he received the Nobel Prize for Physics 

in 1914. 

Understand 

 

15 
What is the study of 

crystals called? 

The scientific study of crystals and crystal formation is known as 
crystallography. The process of crystal formation via mechanisms 
of crystal growth is called crystallization or solidification. 

Understand 

16 How are crystals 

formed? 

Crystals often form in nature when liquids cool and start to 

harden. 

Certain molecules in the liquid gather together as they attempt 
to become stable. They do this in a uniform and repeating 

pattern that forms the crystal. In 

nature, crystals can form when liquid rock, called magma, 

cools. 

Understand 

17 How is crystallography 

related to chemistry? 

Crystallography, branch of science that deals with discerning 

the arrangement and bonding of atoms in crystalline solids and 

with the geometric structure of crystal lattices. Classically, the 

optical properties of crystals were of value in mineralogy and 

chemistry for the identification of substances. 

Understand 

18 Is Diamond A 

Crystal? 

Diamond is a solid form of the element carbon with its 

atoms arranged in a crystal structure 

called diamond cubic ..... Under high 

pressure and temperature, carbon- containing fluids dissolved 

minerals and replaced them with diamonds. 

Understand 



 

 

19 What are crystals 

made of? 
 A crystal is made up of atoms of the  same element or atoms of 
different  elements [like silica (Si) or calcium  (Ca)], and the 
atoms have a regular,  repeating arrangement. Crystals are  
 very ordered, the arrangement of a  certain crystal is always the 

same  

Understand 

20 What is unit cell and 

space lattice? 

“A space lattice is an array of points showing how particles 

(atoms, ions or molecules) are arranged at different sites in three 

dimensional spaces.” ... The unit cell may be defined as, “the 

smallest repeating unit in space lattice which, when repeated 

over again, results in a crystal of the given substance”. 

Understand 

21 What is a lattice 
science? 

Lattice. The regular arrangement of atoms, ions, or molecules 
in a crystalline solid. 

Remember 

22 What are three ways 

crystals form? 

Crystals grow in one of three major ways: from a vapor, from a 
solution, or from a melt. 

Understand 

23 What is a for FCC? Face-Centered Cubic (FCC) Structure. • Unit cell contains: 6 
x 1/2 + 8 x 1/8 = 4 atoms/unit cell. • Close packed directions 

are face. 

Understand 

24 What is coordination 

number of FCC? 

12 Understand 

25 Is FCC stronger than 

BCC? 

The bcc lattice, although cubic, is not closely packed and forms 

strong metals The fcc lattice is both cubic and closely packed 

and forms more ductile materials. Gamma-iron, silver, gold, 

and lead have fcc structures. Finally, HCP lattices are closely 

packed, but not cubic. 

Remember 

26 Is chromium FCC or 

BCC? 

The bcc unit cell has a packing factor of 0.68. Some of the 

materials that have a bcc structure include lithium, sodium, 

potassium, chromium, barium, vanadium, alpha-iron and 

tungsten. Metals which have a bcc structure are usually harder 

and less malleable than close-packed metals such as gold. 

Understand 

27 What is a bcc 
structure? 

Body-centered cubic (bcc or cB) is a type of crystal structure in 
metals. 

This structure can be seen as a gathering of cubes with atoms at 

the edges and an atom in the center of every cube. The corner or 

edge atoms are shared among eight unit cells.The metals which 

have a bcc structure are: Alpha iron. 

Remember 

28 What is hcp 
structure? 

Hexagonal close packed (hcp) refers to layers of spheres packed 

so that spheres in alternating layers overlie one another. 

Hexagonal close packed is a slip system, which is close-packed 

structure. The hcp structure is very common for elemental 

metals, including: Beryllium. Cadmium. 

Remember 

29 Is Zinc FCC or 

BCC? 

For example, FCC metals, Cu, Au, Ag, are usually soft and 

'ductile', which means they can be bent and shaped easily. 

BCC metals are less ductile but stronger, eg iron, while HCP 

metals are usually 

brittle. Zinc is HCP and is difficult to bend without breaking, 

unlike copper. 

Remember 



 

 

30 What is BCC unit 

cell? 

Body-centered cubic lattice 
(bcc or cubic-I), like all lattices, has lattice points at the eight 

corners of the unit cell plus an additional points at the center of 

the cell. ... 

The number of atoms in a unit 
cell is two (8 × 1/8 + 1 = 2). There are 23 metals that have 
the bcc lattice 

Understand 

Part II 

 

1 
What is an alloy 

simple definition? 

An alloy is a uniform mixture. It is made up of two or more 

chemical elements, of which at least one is a metal. An alloy has 
properties different from the metals it is made of. 

Understand 

2 What are alloys give 

examples? 

Examples of common alloys: Steel, a combination of iron 

(metal) and carbon (non-metal) Bronze, a combination of 
copper (metal) and tin (metal) and. Brass, a mixture of copper 

(metal) and zinc (metal) 

Understand 

3 What are the 2 types of 

alloys? 

There are two main types of alloys. 
These are called substitution alloys and interstitial 
alloys. In 

substitution alloys, the atoms of the original metal are literally 
replaced with atoms that have roughly the same size from 

another material. 

Brass, for example, is an example of a substitution alloy of 
copper and zinc 

Understand 

4 What are the properties 

of alloy? 

In general, alloys have been found to be stronger and harder, 

less malleable, less ductile, and more corrosion-resistant than 

the main metal making the alloy. 

An alloy mixture is stronger because it contains atoms from 

different elements that are different in sizes. 

Understand 

5 What are alloy 
wheels made of? 

In the automotive industry, alloy wheels are wheels that 
are made from an alloy of aluminium or magnesium. Alloys are 

mixtures of a metal and other elements. They generally provide 

greater strength over pure metals, which are usually much softer 

and more ductile. 

Understand 

6 Can alloys rust? But only iron or alloys that contain iron can rust. Understand 

7 Are Alloy wheels good? Advantages of alloy wheels Alloy wheels are made of 

an alloy of light metals, namely aluminium, nickel, magnesium, 

or a combination of these metals. They offer performance 

advantages over steel wheels, as they are often several pounds 

lighter per wheel - less weight means quicker acceleration and 

faster stopping 

Understand 

8 What does peritectic 
mean? 

Definition of peritectic. : taking place between the solid phases 
and the still unsolidified portions of the liquid melt. 

Understand 



 

 

9 What is a Peritectoid 
reaction? 

A peritectoid transformation is a type of isothermal 
reversible reaction  that has two solid phases reacting with  each 
other upon cooling of a binary, ternary, …, ary alloy to create a 
completely different and single solid phase 

Understand 

10 What is Monotectic 

reaction? 

Phase Diagram 

Showing Monotectic Reaction: 
As the temperature rises, their miscibility increases such that 

above temperature 990°C, both liquid solutions are miscible 

completely in each other, i.e., form a homogeneous liquid 
solution. ... 

Point B is a monotectic point, and 954°C is a monotectic- 

reaction temperature. 

Remember 

11 What is a eutectic 

reaction? 

A eutectic reaction is a three- phase reaction, by which, on 

cooling, a liquid transforms into two solid phases at the same 
time. It is a phase reaction, but a special one. 
For example: liquid alloy becomes a solid mixture of alpha and 

beta at a specific temperature (rather than over a temperature 

range). 

Remember 

12 What is peritectic 

change? 

A peritectic reaction is a reaction where a solid phase and liquid 

phase will together form a second solid phase at a particular 

temperature and composition 

Understand 

13 What is peritectic 

phase diagram? 

Peritectic point   -   The   point    on a phase diagram where a 

reaction takes place between a previously precipitated phase and 

the liquid to produce a new solid phase. ... 

A peritectic is also an invariant point.  Intermediate  compound  -   

A phase that has a composition intermediate      between     two 

other phases 

Remember 

14 What is peritectic 
steel? 

Peritectic steels are ultra  low carbon steels that fall into the phase 

change boundary, namely upper phase, that is it is directly  

influenced by alloying elements which can make this high tensile 

Understand 

15 What is eutectic 

composition? 

A eutectic system is a homogeneous, solid mixture 
of two or more substances that form a super-lattice;    the    mixture   
either melts or solidifies at a lower temperature  than  the  melting 
point of any of the individual substances. 
... A eutectic system only forms when there is a specific ratio 

between the components 

Remember 

16 What can be determined 

from a phase diagram? 

Phase Diagrams. Phase diagram is a graphical representation of 

the physical states of a substance under different conditions of 

temperature and pressure. 

Remember 

17 What do you mean by

 eutectic 

temperature? 

The term Eutectic literally specifies that the behavior is to will 

melt well. ... Eutectic system means the two    chemical     

compounds, which do not mix well, when  at their lowest melting 

point temperatures mixes well and the mixture fully becomes  

liquid  at that point. 

Understand 



 

 

18 Why is the eutectic 

temperature lower? 

A    and    B    form,    somewhere,  a eutectic Because the existence 

of a eutectic point is guaranteed for any A/B binary system, and 

because the eutectic corresponds to a lower temperature, your 

liquidus curve decreases with increasing impurity concentration, 

and the impurity thus lowers the melting point. 

Understand 

19 How do you find the 

eutectic point? 

This point is called the eutectic. It is the lowest temperature at 

which a liquid can exist in this system.  At the eutectic, both 

anorthite and titanite crystallize together at a  fixed temperature 

and in a fixed ratio until the remaining liquid is consumed. All 

intermediate liquid compositions migrate during 

Understand 

20 What is lever rule in phase 
diagram? 

The lever rule is a rule used to determine the mole fraction (xi) or 
the   mass    fraction    (wi)    of  each phase of a binary equilibrium 

phase diagram. It can be used to determine the fraction of liquid 

and solid phases for a given binary composition and temperature 

that is between the liquidus and solidus line. 

Understand 

21 What's the freezing point? the temperature at    which     a liquid freezes: The freezing point 

of water is 32°F, 0°C. 

Understand 

22 What is ternary phase 
diagram? 

Phase diagrams are graphical representations  of  the 
liquid, vapor, and solid phases that co-exist at various  ranges  of  

temperature  and pressure within a reservoir. Ternary phase 

diagrams represent the phase behavior of mixtures containing   

three   components   in a triangular diagram 

Understand 

23 What is the triple point 

of a substance? 

In thermodynamics, the triple point of a substance is the 

temperature and pressure at which the three phases (gas, liquid, 

and solid)  of that substance coexist in thermodynamic 

equilibrium. 

Understand 

24 What is Eutectoid 

temperature? 

The eutectoid reaction  
In   the   Fe-C    system,    there    is a eutectoid point at 
approximately 0.8wt% C, 723°C. The phase just above the 
eutectoid temperature for plain carbon steels is known as austenite 
or gamma 

Understand 

25 What is a peritectic point? A eutectic is an invariant point. Peritectic 

point - The point on a phase diagram where a reaction takes place 

between a previously precipitated phase and the liquid to produce 

a new solid phase. When this point is reached, the temperature 

must remain constant until the reaction has run to completion. 

Remember 

26 What happens at 
eutectic point? 

Eutectic point - the point on a phase diagram where the maximum 
number of allowable phases are in equilibrium 

Understand 

27 What is phase rule 

equation? 

The Phase Rule describes the possible number of degrees of 

freedom in a (closed) system at equilibrium, in terms of the 

number of separate phases and the number of chemical 

constituents in the system. ... The Chemical Constituents are 

simply the distinct compounds (or elements) involved in the 

equations of the system. 

Understand 



 

 

28 What is ternary 
solution? 

Ternary solution is the one in which three components are 

present. Either two solvents and one solute or one solvent and two 

solute). For e.g. salt, sugar and water solution 

Understand 

29 Why   it is called 

triple point? 

It's called the triple point: In thermodynamics, the triple point of 

a substance is the temperature and pressure  at  which  the  three 

phases (gas, liquid, and solid) of that substance coexist in 

thermodynamic equilibrium. 

Remember 

30 What is peritectic 

temperature? 

Description:  The Peritectic Temperature is the 

temperature at which the melt of a heterogeneous multicomponent 

system begins to react with the solid phase to form a new 

compound. 

Understand 
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