All Programs level (000) Mansoura University N
First Term: 2615/2016 Final Exam Faculty of Engineering
Enginecring Chemistry (MTH 021) Mathematical and Engineering

24 Jan. 2016 Time: 2hours Physics Dep.

Total Marks: 50

el

Answer the foilowing questions B (0 2 N=14, O =16, H=1 and Ar=40) . -

Question-1:  (12Marks) »

a- Prove that the equation state of ideal gas mixture is PrY = npRT and the volume fraction of
any component in the gas mixture is the same as the mole fraction? (4)

b- N>O, partially dissociated according to the following equation: NyOyg = 2NOyq If it is
found that 24 gm. of the gases mixture NyOy plus NO, occupies 0.015 m’.at 90 °C and
pressure of 730 mmHg. Calculate: (1) The percentage of NoO4 in the gases mixture. (6)

(it) Partial pressure of NOy in the mixture. (iii) The equilibrium constant Kp for the reaction?

e A 585 Cim® Cylinder contains 1.0 gm. of argon gas (Ar) at 22 OC Calculate the pressure using
the equation of state for real gases. (for Ar, a=1.345 atm.Lit’/mole?, and b=0.43 Lit./mole) (2)

Question-2:  (8Marks)

a- State the first and second law of thermodynamics? (2)
b- What is meant by the extensive properties of the system? and Prove that the heat exchanged

in a process cartied out isochorically (Qv) is state function” (3)

¢~ Bxpress the free-energy change ina process in terms of the changes that occur in the enthaipy
and cotropy of the system? Using this expression, predict which of the following reactions
would be spontancous at 29 "C: ‘
Reaction &x AH == 10,5 ki/mole, .and-AS = 30 J/k,
Reaction B A1 = 1.8 kJ/mole, and AS =-113 J/k. (3
Question-3: (B Tarks)

| ©oa-  Explain Heory's law? (2) :
be Whai is the composition of the vapor which is in equilibrium af 30 °C. with a benzens (Cellp)
Tl s s [ P > Y 7 Yyl
toluene (O solution contains 7¢ % by weight benzenc. (Consider at 30 °C.P" benzene =

o0
119 tor and P toluene = 37 1or) (4)

¢~ Given that the density of a solution containing ot 1.71 gnu. of ethylenc glycol (Cola0) in 14
mole of water (HhO) is 1.19 g/em’ calculate: (i) freczing point lowerng.
(i} boiling point clevalion and (iif) The osmotic pressure.of solution at 17 °C?

{for water. K, = .86 and K, = 0.52). (4}

Question-4:  (1varks) 3

a- State the phase rule aud apply this rule to interpret the triple point of water on its phase
diagramn? Coniirm your answer with drawing,. (3)

a- The normal, (one atmosphere), boiling point of n-butane, 1s
vaporization, (Allu,). 1s given as 5363.3 cal./mole. Calculate the
at 20 °C? (3) ‘

b- The solubility of tonic compound MaX; in water s 3.6x107"7 gm /lit. Calculate the solubility
product, Ksp. (for MpX3 molar mass =288 gm/mole). (4)

Guestion-5: (10 Marks)

h. What are the most common ¢ thodic reactions encountered in metallic corrosion? (3) |

¢~ bxplain the phenomena of acy vation polarization? Contirm your answer with drawing. (3) |

d- If you are given the following standard potentials o

Cul e ——> Cu' E°=0.15%volt Clipg>—2 Cu’ =& E°=-0.52] volt
(1) Calculate the equilibrium consta 1t for the reaction. 2Cu" = Cu™" +Cug
() A 0.03 molar Cu(NO )1 solution s stored in a copper vessel. Caleualate the equilibrium
Cu” concentration in this solution.? (4)

(-0.50°C) lts enthalpy of
vapor pressure of n-butane
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