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INSTRUCTIONS:

1. This paper contains FIVE questions

2. Answer Question ONE any other TWO questions.

Useful information

A (Avogadro's number)= 6.023 X lO23atoms/mol
QUESTION ONE COMPULSORY (30 markll)

A) J:)gMQrih tho terms IHl used in Tn5ltQriRIse iericc Rnd (,lngin cring;

(i) Tenacity

(i i) Viscoelasticity

(iii) Dielectric strength

(iv) Thermal endurance

(v) Cutlet

(I murk)

(1 rnurk)

(I murk)

(I mark)

(I mark)

h) (i) show that th ntornio pnokinlJ fn tor for th r unit cell in tis I. A 'If)w i" 0.74

(ii) What would this crystal structure be called?

(iii) to which cry tal sy tern docs it belong?

-(I mark)

(I mark)

(iv) Sketch und nnm th llth r rcpr IiIcntutionlol of' this unit cell (2 murks )

Fig. 1

c) With the aid of a diagram, det rmine that 6 whole lltOI11S ore nssocintcd with the Hep structure.

(6 marks)



d) Niobium has an atomic radius ofO.1430nm and a density ofS.57g/cm3. Determine whether it has

an Fee or Bee crystal structure (5 marks)

e) Describe magnetic particle inspection (4 marks)

QUESTION TWO (20 marks)

a. Enumerate advantages of ceramic materials (5 marks)

b) State three properties of glass (3 marks)

c) Figure 2 below are shown three different crystallographic planes for a unit cell of a hypothetical

metal: The circies represent atoms.

(i) To what crystal system does the unit cell belong

(ii) What would this crystal structure be called?

(iii) If the density of this metal is S.95g/cm3, determine its atomic weight

(I mark)"

(I mark)

(6 marks)
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(fig 2) .
d) Stat" tWOl.lICCFi of Limo and Potasaium curbonutc in th~ mnnufuc m'ing ,)f glu!l1; (4 murks)

QUESTION. TUBIU~ (20 mork!!)

a) To whi ah crYRt\11 str ictur '8 do the rollowll1g mutorinls belong?

(i) Iron (a -phase)

(ii) Chromium

(I mark)

(I mark)

(iii) Cobalt (I mark)

(iv) Molybdenum (I mark)

b) Giv 9 cOI11P:H'i!!on b tw en plastic find elastic deformation

c) Magnesium has an HCP crystal. structure, an HCP crystal structure, a cia ratio of 1.624 and a
density of 1.748/cI113. Compute the atomic radius ufMg (7 marks)

(4 marks)d) State four uses of acrylics .
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QUESTION FOUR (20 marks)

a) For a ternary system, temperature is also a variable ..What is the maximum number of phases that

may be present for a ternary system, assuming that pressure is held con tant (4 marks)

b) A glass sample has a crack length of 4.2).lm. If the Young's modulus of the glass is 70G 1m2

and the specific energy is 1. IJ/m2 estimate its fracture strength and compare it with its

Young's modulus (5 marks)

c)

(i)

(ii)

(iii)

(iv)

(v)

d)

Define the following terms:

Proportional limit

Plastic deformation

Flame hardening

Newer ceramics

Smart material

(1 mark)

(1 mark)

(I mark)

(I mark)

(1 mark)

With the aid of a diagram show forthe body centred cubic crystal structure has a maximum

packing of 68%

QUESTION FIVE (20 MARKS)

(6 marks)

a) Explain the magnetic particle in pection testing of metals

b) Dellgrih" the fl'll\owing; h at tr atrn nt prOCell5lelii

(5 marks)

(i)

(ii)
ase hardening"

GaR carburiaing

(4 mark)

(4 marks>

or th unlt
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11shown In the I1cQotnl"'tlnylPH sk tch (0). Iu Qt the T' 1111 nuvtng coordinates 4 2.
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"" (5 marks)

c) Sketch and name tho tW(:l rcprcsontutions of the HCP rystal structure (2 marks)
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