University of Ruhuna- Faculty of Technology
Bachelor of Engineering Technology
Level 1 (Semester 1) Examins#son, July 2017

Course Unit: TMS 1122 Chemistry of Materials

Time Allowed 2 hout's
Answer all Four (04) questions

All symbols have their usual meaning .

01. Answer all parts

(a) What are isotopes? Give some examples of isotopes.
: (10 marks)

(b) Write the electronic configuration of each of the following elements and the most stable ions
of them: Be, Na, Al, Cl, Ca

(15 marks)
(c) Define the following.
(i) Hund’s Rule
(i) Aufbau Principle
(iii) Pauli Exclusion principle
(30 marks)

(d) (i) An electron in an atom can initially be assigned a set of four quantum numbers.

Name the four quantum numbers.
(10 marks)

(ii) Using the definitions of above quantum numbers, derive the maximum numbers of

electrons that can be found in the first, second, and third shell?
(15 marks)

(¢) What are the possible quantum numbers for the electron in the following electronic
- configurations?

G 3p'

i) 4/
(20 marks)



02. Answer all parts

(2) When NaHCO:s is heated, it decomposes to Na,CO3, CO, and H,O.

1) Write a chemical equation to represent this decomposition.
(05 marks)

(i)  Balance the above equation and hence give the stoich.iometry. :
- (10 marks)

(i) If 42 g of NaHCO; was heated, calculate the mass of each specws obtained as

products Molar mass of NaHCO3 =84 g mol”! , Na;CO3; = 106 g mol”! ,CO,=44 g

mol”" and H,0 = 18 g mol’’,
(15 marks)

(b) The sulphur present in 0.1000 g of an organic compound was precipitated as barium
sulphate A prec1p1tate of 0.1852 g of dry BaSO4 was obtained. Atomic mass of Ba =137 g
mol’, S =32 gmol’ and 0 =16 g mol™.

) Calculate the molar mass of BaSO;.

(05 marks)
(i)  How many moles of BaSOy are precipitated?

(05 marks)
(iii) How many moles of S are present in the precipitated BaSO; in above @i1)?

(05 marks)
(iv)  Calculate the mass of S.

(10 marks)
) Calculate the percentage of S in the original organic compound.

(15 marks)

(c) 4.0000 g of NaOH was dissolved in water to make a 500.00 cm®> NaOH solution. Then 25.00
em® of prepared solution was diluted to 1000.00 cm’. Calculated the concentration of new
solution. Atomic masses of Na=23.0 g mol” and H=1.0 g mol”.

: (30 marks)

)



03. Answer all parts
(a) Give the following definitions of an acid and a base:

(i) Arrhenius,
(ii) Bronsted-Lowry,

(1i1) Lewis,

(12 marks)
(b) (i) Name the following acids and indicate whether they are strong or weak:
HBI‘, HC104, HZSOA,, CéHSCOOH
(08 marks)
(it) Name the following bases and indicate whether they are strong or weak:
KOH, Mg(OH),, NH4OH
. (06 marks)

(c) (i) Write an equation for the hydroftuoric acid, HF(aq), dissociation in water

(i1) Write the equilibrium constant, K,, expression for the dissociation of HF (ag) in water.

(10 marks)
(d) Identify the acid, base, conjugate acid and conjugate base for each of the following.
(i) PhCOOH (aq) + H,O(l) 2 H30"(aq) + PhCOO(aq)
(i) H2S(g) + HO(1) 2 H30(aq) + HS(aq)
(iii)NHz(g) + H,O(l) 2 NH; (aq) + OH (aq)
(iv) HF(aq) + HSO3 (aq) 2 F(aq) + H,SOs(aq)
(16 marks)

(e) Calculate the pH of each of the following solutions and classify the solution as acidic or basic:

(i) Lemon juice: [H30"]1=1.1x 10°M (ii) Soft drink: [H30'] =2.5x 10*M

(iii) Urine: [H;0"] =1.2x 10°M (iv) Blood: [H30"]=3.9x 10°M

(v) Antiseptic: [H30"]1=1.2x 10°M (vi) Beer: [H;0']1=5.0x 10> M

(vii) Coffee: [H30']1=7.9x 10°M (viii) Detergent: [H30"]=32x 10"'M
(24 marks)

(f) Write a balanced net ionic equation for the reaction between solutions of HNO9 and KOH.
el (02 marks)



(8) (1) What is the difference between nuclear fusion and nuclear fission?
(04 marks)
(ii) Balance each of the followmg nuclear equations and indicate the type of nuclear reaction

(o-emission, B-emission, fission, fusion, or “other”

@ 7+ > 2§He

(D) 33P0 —> ‘He +?

(D) 53U + gn —> 2Zn+?+4/n
(V) %Th — 2+ Zipq

(V) 5Cu — 2Ni+?

(15 marks)
(iii) Name three uses of nuclear reactions

(03 marks)

04. Answer all parts
(a) '

(i) Define the term “ionization energy”. :

(10 marks)
(if) Give three factors that affect the ionization energy of an element. .

(10 marks)
(iii) Mention the relation of the above factors with the ionization energy.

(10 marks)

(iv) ‘The first ionization energy of nitrogen is higher than that of oxygen’. Explain briefly this
statement considering the electronic configurations of N and O.

(20 marks)
(b) Distinguish between the elementary reactions and complex reactions.
(20 marks)
(c) Sketch the graphs of the variation of concentration with time for:
(i) zero order,
(i1) first order and
(iii) second order reactions
(15 marks)

(d) The reaction of nitric oxide with hydrogen at 1280 °C is
2NO(g) + 2Hx(g) —>Na(g) +2H20(g)
It is found experimentally that the order of the reaction with respect to the H, is 1 and with

respect to the NO is 3.
(i) Give an expression for the rate law,
(10 marks)
(ii) What is the overall order of the reaction?
(05 marks)

4
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