The boiling point elevatmn is 0.4.°C for a solution ctmtammg 1 g of unknown solute in 160 g of carbon
tetrachloride. The density of solution is L.61 g/em’. for carbon tetrachloride at 27 °C you have:- M=
154 g/mole, T° =76.72 °C, Xj#= 5.21 deg. kg/mole, and P° =105 mmHg.

16. The Molality .o.ocievrneerranes

a) p=0.066 mole/kg D) p=0,077 mole/kg  ¢) p=0.023 mole/kg d) p=0.256 mole/kg
17. The molecular weight of the solute..........

) My =80g/mole b)) My -—76.4,g Imole  ¢) M ,=81.4g/mole d) M= 854 g/ mole

18. The Molarity .......cveu.t .

a) M= 0.123 mole/liter b) M= 0. 222 molelllter ) M=0.231 mole/liter d) M=0.256 mole/liter
19. The vapor pressure lowering of solution is iv...oeueveeee.

a) AP = 2 mmHg. b) AP = 0.855 mmHg. ¢) AP =1.2 mmHg. d) AP =3.6 mmHg.

20. The osmotic pressure of the resulting solution at 27 ° Cis .......

a) =2 atm. b) 7=3 atm. c) 7=3.5 atm. d) ==2.5 atm.

A galvanic cell has the reaction  Sn™ g+ Pb** iy & Sn*F qy# b, where:-
Sn " g t2¢ 80" gy E°=+0.15¢
. Pp" (nq.)+2e ¢=>Pb, E°=-0.126
T=298 K, [Sn"™""]= 0.1molar, [Pb*"]—ll]"‘mo!ar, [Sn*]=10"molr, and F=96500 coulombs/mole electron.

21. The standard potentialis ........

a) E®y=-0276 V b) E° o= 0,024 V
22. The potential js .,.....

a)En=-0512V b) E,,",c= 0431V
23. The change in free energy is .oucveres

c) ED el & 0276V d) Eo cell 5= 0.024 V

AE= 0512V D Eq =-0431V

a) AG; =-80.3 kj b) AG,= 99 4x1 . &) AG, = —99.1.1 kj d) AG, = B0.3 kj
24, The change in standard free energy is ....... . ’
) AG® =- 60 kj b) AG % =-53.3 kJ &) AG®; =533 kj d) AG® =60 kj

25. The equilibrium constant is «.ueve-ereneennn

) Keg, =5.6x10°  b)Kep=7.6x10"" &) K g=4.6 x 101° d) Keg=2 x 107

With our Best Regards and Good Luck

Examiner:
Prof. Dr. Ahmed Alsarawy,
Prof. Dr. Mohamed Elhalwany, and
Dr. Mahmoud Hanafy

(Given that N= 14 g/atom, C=12.g/atom, ¥e=1 g/atom, and O=16 gfatom)
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Question (1) ' {15 Marks) -

Which of the following shtements arc True {T) and which are false (FH?

1. One method divides corrosion into low-temperature and high temperature corrosion,

2. Isolated system means that Q=0, W =0 and at the same time the mass of the system is constant

3. Theattractive and repulsive forces differ from one substance to another.

4, In calculating the gnantity of gas collected over water, correction must be made for the pnrnal pressure
of water in the container. :

5. The re]atlonsh:p between free energy and cell pqtenhnl AG,=-nF Eeen,

6. The reaction befween COz g and Cisy to form CO g is an example of decreasing randomness (entropy).

7. The molality of a solution is the number of moles of the solute per kilogranr of solvent contained in
solution. : :

8. If one solution is of lower psmotic pressure, lt is descnbed as being hypotonic with respect to the more
concentrated solution.

9. In dilute solutions of nonvolatile nonelectrolytes, the relative lowering in vapor pressure of solvent
equals fo the mole fraction of the solute.

10. Isochoric or isometric process is the process takes place at constant Volume where, WH#0.

11. When an electrical ficld is app]:ed to electrolyte solution, the positive ions will migrate toward the
clectrode with the positive charge. .

12. We can dednce from Avogadro's hypothesis that the volume fractlon of any component in the gas
mixture is the same as the mole fraction.

13. The ‘galvanic cell is an electrochemical cell where the spontaneous occurrence of electrade reactions
produces electrical encrgy.

14. The eleetrolytic cell is an electrochemical cell where non spontaneous clectrode reactions.

15. The boiling point of the solution is higher than that of the pure solveat.

16. The average kinetic energy of the gas molecules is proportional to absolute temperature.

17. Raoult's law govern the "fizz" fn soda pop-

18. If the solute concentration are increased, the raise of a Solution osmotic pressure occure.

19, Passivity refers to the loss of chemical activity experienced by certain metals and alloys under particular
environmental condition. .

20. Electrochemistry focuses on reactions in which electruns are transferred from substance to another.

21. Dry corrosion occurs when a lquid is present.

22, Deviation from ideal hehav:or increase in magnitude as pressure decreases and as temperature
decrease.

23. Corrosion is defined as the destraction of metals by interaction with the environment.

24. At constant volume the pressure ofa gas is inversely proportional to its temperature,

25. A property is a state function, if its value depends only on the path of the system.

26. If a metal is placed in the proper env:mnment, it will corrode and return to its more stable oxidized

state.

27. Anergie process means that no work is performed, (i.e. W=0). . a

28. Activation polarization refers to electro- chemu:al reaction, which are controlled by the diffusion in the
clectrolyte.

29, A spontanecus process at any temperature are these that are exothermit and that lead to a lower degree
of order in the system. :

30. A solute that can be dissolved in water to become a solution which cenducts electricity is called
clectrolyte. :
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{10 Marks)

Choose the eorrect answer

Question (2 )

is the process that takes place at constant Enthalpy.

a- isentropic b- Anergic ¢~ Isochoric d- Non of these

2. Aggregate state of matter may be found, in .ucvreeirnenieaniinanns states according fo external conditions
such  as pressure and temperature. .
a- Gaszous b= Liguid - Solid d- All of themn

3. The assumptions of the kinztic theory of gases include: A molecule has t..vveuie
a- large size b- Small size .- Negligible size
4, The entropy of a system depends on a number of factors which are ...cccceivucrenean
a- Phase changes b- Temperature e~ Processes mixing d- All of them
5. Tor a certain chemical reaction, A H® .=+ 354 kI and A 8° .= -85.5 J/K. The reaction .ccc.eecrecnniersncen
a- Spontancous at all temperature. b- Spénfanecous at Height temperature,
¢- Spontaneous at law temperature. d- Non spontancous at zll temperature, -

d- Definite size

6. Heat is not a property of the state of a system but, ......ociiiai. the path taken by the process.
a- Independent on b- Depends on ¢ aandb d-Non of these
7. A dcerease in ..,.......charge or the consumption of ..........! .signifies a reduction or cathodic reaction. .

a) valence, neutrnn b) valence, proton e) valence, electrons d- Ron of them :Ju
8. The second law of thermodynamice tells us that in any spontaneous process the emrop)g(‘of the

universe
a- AS<D b- AS>0 c- AS =0 d- non of them
9. The work, (W), heat, (Q) and the change in internal encrgy, (A E} nre related through the following
refation; ..oveveeneanas which is one of the forms of the first law of thermodynamics.
a- Q=AE+W, bh-Q=AE-W c«A;‘E =W-Q. d- noe of them. |
10, Molecules in a real gas posses ..eevervenes volzme and ihus underge frequent collisions with one another.

d- Finite volume

3 '-.".

R—O 082 atm l.lterlk—mole

a- Large volume b- Small volume ¢- Negligible volume
11. The value of the Umversal gas constant R=......cceereemsuern

a)R=1.98 cal/ mole-k  'b- R=8.314x1¢" erg/ K-mole d) all of them

12. During metallic corrosion, ‘the rate of ox!datlon ........... the rate of reduction.
a- lower than b— higher than “ e Equal - all of them

13. Daring corrosion, .............one oxidation and one reduction reaction may occur .
a-More than b- Less thnn c-aandb d- Equal 3

14, . cevsnrrenninenes refers to an clectrochemical process, which is controlled by the reaction sequence at the
metal elecirolyte inferface. . :
a- Activation polarization b- Concentration polarization [ Po]'lnz.'ltmn d- aand b
15. For some metals and it’s alloys, at very high concentrations of oxidizers, or in the presence of very
powerful oxidizers, the corrosion rate again increascs with increasing oxidizer power. This region is
termed the..coensnnn . ) '
a- Transpassive region b- Passive region c- Active region, d= All of them
16. When an electrical field is applicd to elcclrolyte solutwn, thc positive ions wﬂl migrate toward the
clectrode with tho ...... , :
a- Cathode. b- Anode c-aand b d- Non of them
17. 'I‘hermodynam:c and electrochemlstry are of great importance for understanding and controlling.........
a- Corrosion " b- Destruction of metals ¢- Deterioration of a material d- all of them
18. The rclationship between the cqulhbnum constant aud the siandard cell potentialis ...t
a- In{X )= -n FE%/ RT ' b- In(XK eq¥=n FEYRT ¢ In(K ﬂ,) = -n RT /FE° d- In(K c,,) "FIZ"! RT
19. Acld solutions containing ............. «..will be moré carrosive than air free acids.
a- dissolved nitrogen b- dissalved £arbon dioxide o dissolved oxygen d- Non of them
20. The electrolytlc cell is an clcctrochemical cell where .. w.electrode re'lctmns
a- Spontancuus b- Non- spontaneous c- Equl[;prlum ’

1- Non of them
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Question (3). (25 Marksl

The blower delivers. dry alr with .ammonia at STP. 100 g/min of sample of the gaseous mixture
indicates 67% Nz, 16% 0;, and 17% NHj by weight. Your are given that:- dry air composition s

: Choose.the correct answer

- 0= 21% and Nz =79% by volume and M, of air =28.7 g/mole.

1. The mole fraction of NHz out of the blower is ceiicinannniiccsinisens
2)Y=014 b)Y =026 Y= 013

2. The number of moles of dry air delivery by blower are ................
a) n=2.89 mol/min  .b) n=2.63 mole/min ) n-2 5 mole/min d) n= 3.4 mole/min

3. The volumetric flow rate of dry air delivery by blower in L/min is .occoviiannn
a) 64.73 b) 50.17 €} 6115
4. Theavarage M., of the gaseous mixture out of the. BIOWEr 55 veerresaesere
Sa) Mye=30.17.g/mol b) M,,;=28.53 g/mol - ) M =21.52 glmol
5. The denisity of dry air delivery by blower atin g/L ...oecvrvrers
a) p=234 gl b) p=2 46.g/1 c) p=1.28 gﬂ

d)Y =010

" d) M, =25.69 g/mol
d) p=1.81 g/1

‘When 32 g of methane gas, (CH,), are compressed 1sobanca11y at 2492.8 torr., from 0.015 m’to5 llters
by cooling the gas. Consider: methane behaves as an ideal gas during this process and the specific heat
of methane gas at constant pressure (C ) varies with' temperature cp =(5.34 + 0.0115 T) cal / mole-k,

6. The number of moles of CHy IS cevrevererererrererns
.ayn=1 mole b) n=2 mole 9 n=3.5 rﬁole d) n=1.75 mole
7. ‘The Temperature charnged bhween state 1 and state 2 s ....oociinninannennnnns vaes
a) AT=514 K b) AT =400 X ¢) AT =200 K d) AT =230 K
8. 3 The work done on the system is
© @) W=791] cal 'b) w= 408 cal . c) w=-~791 cal d) w=-408 k cal
9. The heat changed from state 1 to state 205 cooveennceiannnnnnes

¢) AQ =-5274cal. d) AQ =5274 cal.

sdedvirsstnranns

c) AE=5274cal.

a) AQ =-3056 cal, _ b) AQ=3056 cal.
10. The internal cnergy changed, is .

2) AE=2275cal. ' ‘b) Al=- 2265 cal. _ d) AE= -5274cal..
Glucose is oxidized to produce CO;, aceording fo reachon CeH1206 (aqy+6 Oz —6 COn +6 HaO (@,
Referring to given data in the attached table at 25 °C:-

-

11. The change in standard enthalpy of the reaction is «eeeerens
+2000 kT

a) AH °,=-2795 kY b) AH%=+2795 k] c) AH°,=-2000IJ d) AH =
12. The change in standard entropy of the reaction is ............

a) AS°=-0.256 kJ/K b) AS°=0.256 kJI/K ¢) AS°=- 0.2 kK d) AS"=+ 0.2 kIK
13. The change in standard free energy of the Teaction is vveseerssen . .

1) AG°:=-200.3 kJ  b) AG"r=-28713 kT ¢) AG% =+200.3 kJ d4) AG® = -2871.3 kJ

14. The standard free energy of for’n}atiun 0f COy iS sevevncaisencnns
a) AG%=-35721kJ b)) AG®°=+35721 KkJ c) AG®= -300.21 kJ
15. The effcct of temperature on the spontaneity is ...
a) Spontaneous aft ali. *empcrature
¢)Spontaneous at low tcmperature

d) AG®= +300.21 kJ

» nonTSpontm!eous at all temperature
d)Spontaneous at high temperature

Compound | State AN% -AG* 5
{ K. J/mnl) J/mol] (J/ mol k]
C,,HHO‘ 8 -1273 =910 L
[ G 0.0 0.0 = 205w |,
: C'()I G =303 213
]iIO L -285 -273 10
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. The boiling point elevatlon is 0.4 °C for a solution contammg 1 g of unknown solute in 160 g of carbon
tetrachloride. The density of solution is 1.61 gfem”. for carbon tetrachloride at 27 °C you have:- My=
154 g/mole, T°, =76.72 °C, Ki=5.21 deg. kg/mole, and P° =105 mmHg.

16. The Molality «ovevemevesreenns

a) p=0.066 mole/kg  b) p=0.077 molefkg ) p=0.023 mole/kg
17. The molecnlar weight of the solte...vevees

aQ)M,,=80 g/ mole b) M wt=76.4 g/ mole ‘c) M =81.4g/ mole
18. The Molarity vecesseruesnnencnnss

- a) M=0.123 mnlelhter b) M—0.222 molelhter ¢) M= 0.231 mole/liter d) M=0.256 moleﬂlter

d) p= 0,256 moleskg

d)M..= 854 gl mole

19, The vapor presstire lowering of solution is ...............
a)AP=12mmHg. Db)AP=0.855mmHg.  ¢) AP =2 mmHg. d) AP = 3.6 mmHg.
20. The osmotic pressure of the resulting solution at 27 * C s .veeaue .
a) =3 atm. b) =2 atm. ¢) 1=3.5 atm. d) n=2.5 atm.

A galvanic cell has the reaction SnH(aq,)+ Pb* gy Su™ )+ Ph, where:-
SnT g+ 2 e < 8™ gy =+ 0.150 : .
Pht yF2€ <& Pbyy E*=-0.126

T=298 K, [Sn“""]-—- 0.1molar, [Pb”’]'-lﬂ"molar, [Sn™]=10"molr, and F=96500 coulembs/mole electron.

21. The standard potential is ........

D) E°ean=-0276V D) E’q=0024V d) E® cen=+-0.024 V

) Ecn= 0276V

22. The potential is ..... ]
a)E ey =-0512V B)Ecn= 0431V Em= 0512V A Een =-0431V
23. The change in free energy is .........

a) AG, =-80.3 kj b) AG,=99.4 kJ €) AG; = -89.4 kf d) AG, = 80.3 kj

24, The change in standard free energy N
a) AG"; = - 60 kj b) AG % =-53.3 kY

25. The equilibrium constant - S, veeves

a) Ko =56x 107 ) Keg=7.6x 10"

) AG® =533 kj dy AG®, = 60 kj
3.3 kj

) K o= 4.6 x 10°° ) Keq==2 x 107

Witit our Best Regards and Good Luck

Examiner:
Prof. Dr. Ahmed Alsarawy,
Prof. Dr. Mohamed Elhalwany, and
Dr. Makmoud Hapafy

(Given that N= 14 g/atom, C=12 g/atom, H=1 g/atom, and Q=16 g/atom)

" 12, In ealculating the quantity of gas collected over water, correction must be made for the partial pressare
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15 Marks)

Question { 1) ' A it
Which of the following statements are True (T) and wlnch are false (n?

1. If ono selution is of Iower osmotic pressure, it is described as bemg hypotonic with respect to the more
concentrated solution.

2. In dilute solutions of nonvolatile nonelectrolytes, the relative lowering in vapor pressure of solvent
equals to the mole fraction of the solute. :

3. Isochoric or isomefric process is the process takes place at constant Volume where, W # 0.

4. When an electrieal field is applied to electrolyte solution, the positive fons will migrate foward the
electrode with the positive charge,

5. We can deduce from Avogadro's hypothesis that the volume fraction of any component in the gas
mixture is the same as the mole fraction.

6. The galvanic cell is an electrochemical cell where the spontaneous occurrence of electrode reactmns
produces electrical energy.

7. The elecirolytic cell is an eleetrechemieal cell where non spontaneous electrode reactions.

8. The bolling point of the solution is higher than that of the pure solvent.

9. One method divides corrosion into low-temperature and high temperature carrosion.

10. Isolated systemt means that Q =0, W =0 and at the same time the mass of the system is constant

11. The attractive and repulsive forces differ from one-substance to another.

of water in the container,

13. The relationship between free energy and céll potential, AG,=-nFE.g

14. The reaction between CO; ) and C(g to form CO g is an example of decreasing randomness (entropy).

15. The molality of a-golution is the number of moles of the solute per kilogram of solvent contained in
solution. ) )

16. The average kinetic energy of the gas molecules is proportional to absglute temperature.

17. Raoult's law govern the "fizz" in soda pop.

18. If the solute concentration are increased, the raise of a solution osmetie pressure occure.

19. Passivlty refers to the loss of chemieal activity experienced hy certain metals and alloys under parhcular
environmental condition. -

20, Electrochemistry focuses on reactions in which clectrons are transferred from substance to another,

21. Dry corrosion occurs when a liquid is present, N

22. Deviation from ideal behavior increase in magnitude as pressure -decreases and as temperature
decrease, ' T

23. Corrosion is defined as the destruction of metals by interaction with the environment.

24. At constant volume the pressure of a-gas is inversely proportional to its temperature.

25, A praperty is a state functlon, if its value depends only on the path of the system.

26. If a metal is placed in the proper environmeant, it will corrode and return to its more stable oxidized
state. '

27. Anergic process means that no work is performed, (i.e. W=0).

28. Activation polarization refers to electro-chemieal reaction, which are controlled by the diffusion in the
electrolyte.

29. A spontaneons process at any temperature are these that are exothermic and that lead to a lower degree
of order in the system, :

30. A solule that can be dissolved in water to become a solutmn which conducts electricity is called
clectrolyte
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Question (2) ' - Choose the correct answer {10 Marks)

1. Heat is not a property of the state of a system but, vvuveeressaesrssss the path taken by the proeess.
a- Independent on b- Dopends on c- aandb d- Non of these

2. Adecreasein ....ueeeun charge or the consnmption of ...........signifies a reduction or cathodic reaction. .
a) valence, neutron b) valence, proten ¢) valence, electrons d- Non of them

3. The second law of thermodynamics tells us that in any spontaneons process the emtropy of the
universe™ . '
a- AS<D b- AS>(Q e~ AS =10 d- Non of them

4, The work, (W), heat, (Q) and the change in internal energy, (4 E) are related through the following
relation; «eeceinnn i which is onc of the forms of the first law of thermodynamics.
a- Q=AE+W. b-Q=AE-W c-AE =W-Q. - d- Non of them.

5. serseerserssasseesens i the process that takes place at constant Enthalpy.
a- isentropic b- Anergic - Isachoric d- Non of these

6. Agprepate state of matter may be found, in ............... ceressnacStates according to external conditions
such  as pressure and temperature.
a- Gaseous b- Liguid . c- Solid .d- All of them

7. The assumptions of the kinetic theory of gases include: A molecule has a.........
a- Iarge size b- Small size ¢- Negligible size d- Definite size

8. The entropy of a system depends on a number of factors which are wuciiinseianns
n- Phase changes . b- Temperaturc c- Processes mixing d- All of them’

9. For a certain chemical reaction, A H° .=+ 35.4 kJ and A §° ; =-85.5 JJK. The reaction ..oeveeercerarsecnann

a- Spontaneons at all temperature, b- Spontaneous at Height temperature.
" c-Spontaneous at law temperature. ' d- Non spontaneous at all temperature,

10. Melecules in a real gas posses sassvssssnssVOIume and thus undergo frequent collisions with one another.,

a- Large volume " b-Small volume e~ Ni egl:g:ble volume d- Finite volnme

11. The value of the Universal gas constant R =,..ccoivuirsrseroen
a)R= 198 cal/ mole-k  h-R= 8314x107 erg/ Xemole ¢~ R=0,082 atm, Jiter/k-mole  d) al of them

12. During metallic corrosion, the rate of oxidation .......... the rate of reduction.
a- lower than b- higher than c-Equal =~ d- all of them

I3. During corrosion, ...icsuuesu one oxidation and ene reduction reaction may oceur
a- More than’ b- Less than c-aandb ~ d-Equal

b refers to an electrochemical process, which is controlled by the reaction sequence at the

metal electrolyte interface.
a- Activation polarization b- Concentration polarization c- Polarization d- aandb

15, For some metals and it's alloys, at very high concentrations of oxidizers, or in the presence of very
powerful nxidimrs, the corrasion rate again increases with increasing oxidizer power. This region is

termed the...., . .
a- Transpasswe region b- Passive region c- Active reg:on. d- All of them

16. When an electrical. field is applied to electmlyte solution, the positive jons will migrate toward the

electrode with the

a- Cathode. - ) b- Anode e-n and b d-Noa of them
17. Thermodynamm and electrochemlstry are of great importance for understandmg and controlling.........
a- Corrosion b- Destruction of metals ¢- Deterioration of a material d- all of them

18. The relntionshap between the equilibrium constant and the standard cell potentialis ...ooviiniirenes
a-In(K )=-n FE%/RT b- (@ =n FEYRT o ln(K o) =-n RT /FE® d- In(K ) =FE°/ RT

19. Acid solutions containing ,.-.....es- oo Will be more corrosive than air free acids.
a- dissolved nitrogen b- dissolved c'arbon'dioﬂde ¢ dissolved oxygen d- Non of them
20. The electrolytic cell is an clectrochémical cell WHEre .uvvveerreannen clectrode reactions.
a« Spontaneous ' h Non- spnutaneﬂus . " e~ Equiliprinm d- Non of them

Queétion 3 . . Choose the correct answer . (25 Marks)

The blewer delivers dry air with ammonia at STP. 100 gfmin of sample of the gaseous mixture
“indicates 67% Nj, 16% O, and 17% NH; by weight. Your are given that:- dry air composition lS
0= 21% and Nz =79% by volume and M, of air =28.7 g/mole.

1. The mole fraction of NH; out of the blower is ......cc.cceuee eormasasennan
a) Y=10.26 b) Y=014 Y= 013 d)Y=010
2. The number of moles of dry air delivery by blower 2re vu.viveeessiaias
a) n= 2.89 mol/min b) n=2.63 mole/min ¢) n=2.5 mole/min d) o= 3.4 mole/min
3. The volumetric flow rate of dry air delivery by blower in L/min is ceeveeeveeerionn
a) 30.15 b) 50.17 c) 61.15 d) 64.73
4. The avarage M, of the gaseous mixturc out of the blower is ceooceneecsierecnsee :

a) My =25.69 g/mol  b) M,,; =28.53 g/mol ©) My =21.52 g/mol  d) Mw=30.17 g/fmol
5. The denisity of dry air delivery by blower at in g/L «sevieiivieaens
a) p=1.28 gl b) p=2.46 g/l c) p=2.34 gl d) p=1.81 g/l

‘When 32 g of methane gas, (CHy), are compressed jsobarically at 2492.8 torr., from 0,015 m’ to 5 liters |
by cooling the gas. Consider methane behaves as an ideal gas during this process and the specific heat
of methane gas at constant pressure (C;) varies with temperature e, = (5.34 + 00115 T) cal / mole-k.

6. The number of moles of [ 045 P [ TPPe

- ayn=] mole .. b} n=2 mole ; ¢) n=3,5 mole d) n=1.75 mole

7. The Temperature changed btween state 1 and state 2 is coovvvarerrinnenenes

a) AT =200 K . b)AT ==4_ﬂl] K ¢) AT=514K D AT =230 K
8. 3 Thework done on the system is .o.cvveenrennies e .

a) W=1791 cal b) w=408 cal | c) w=-791 cal d) w=-408 keal
9. The heat changed from state 1 o state 2 I8 veereerereneensnnes

a) AQ =-3056 cal. b) AQ =3056 cal. ¢) AQ =-5274¢al. d) AQ=5274 eal.
10. The internal energy changed, is .................. .

a) AE= 2275 cal. b) AE=-2265cal.© ) AE=5274cal. d) AE= -5274cal..

Glucose is oxidized to produce CO;, according to reaction: CsH 1206 (aq 6 Oz() —6 CO2¢ +6 H20 .
Referring to given data in the attached fable at 25 °C:-

11. The change in standard enthalpy of the reaction is ............ ) o
a) AH °.=-2795 kJ b) AH®r=+2795 kI ¢} AHS=-2000kJ  d) AH®~= +2000 kY
12. The change in standard entropy of the reaction is ............

a) AS°=-0256 kI/K Db)AS°=+ 0.2 kI/K €) AS°=-0.2 kIVK d) AS°= 0.256 kJI/K
13, The change in standard free energy of the reaction is ..oieeerree
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A AG®%=-2003 kI b)AG"=-28713k] c) AG",=+200.3 kI d) AG®, =~2871.3 kJ
14, The standard free energy of formation of COy iS ceveerrernatens
! A AG=+30021 kI  b) AG®=+357.21 kJ ) AG°= - 30021 kJ d) AG®=-357.21 kJ
15, The effect of temperature on the spontaneity is ....... ’
a) non-Spontaneous at all temperature b) Spontaneous at all femperature
c¢)Sponianeons at low temperature djSpnntaneous at high temperature
Compound { State ARYy AG* s
LI 3ol (KJfmaD) | (3 mol k)
C¢H|,0! 8 -1273 =910 212
0, G 0.0 0.0 105
COl G - 393 213
no L T ~273 70
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The boiling point elevation is 0.4 °C* for a solution containing 1 g of unknown solute in 160 g of carbon
tetrachloride. The density of solution is 1.61 glem®. for carbon tetrachloride at 27 °C.you have:- M=
154 gfmole, T°y =76.72 °C, Ky=>5.21 deg. kg/mole, and P* =105 mmHg.

16.

17.

18.

19.

20.

The Molality ..oovciierineneses

a) p=0.066 mole/kg  b) n=0.077 mole/kg  ©) 1=0.023 mole/kg d) p=0.256 mole/lg
The molecnlar weight of the solute......... ‘

2) M, =80 g/ mole b)Mu=76.4¢ fmole ¢)Mu=8Ldg/mele d)Mwm= 854 g/ mole

The Molarity «..ovavens
a) M=0.123 mole/liter b) M=0.222 molefliter ¢} M= 0.231 molefliter d) M= 0.256 mole/liter
The vapor pressure lowering of solution is ........ weves

2) AP =12 mmHg,  b) AP =0.855 mmHg. ) AP=2mmHg.
The osmotic pressure of the resulting solution at 27 bl ) .

b) =2 atm. ¢) 7=3.5 atm.

samermbpanas

d) AP = 3.6 mmHg,.

a) ©=3 atm. d) n=2.5 atm.

A galvanic cell has the reaction  Sn™gg) + Pb™ gy <> S oyt Pb, where:-

22, The potential is ........

St et 2 € 8" E° =+ 10,150

Pb™ gy T2 <> Pbgy- E°=-0.126

- T=298 K, [Sn*""]= 0.1molar, [Pb*']=10"molar, [Sn™1=10"molr, and F=96500 coulombs/mole electron.
21, )

The standard potential is ..c.....

2) E® = -0.024 V ) E° o= 0,024 V &) E® e 0276V d) E° ey = -0276 V

2) Eca= 0512V B Ect= 0431V  E=-0512V ) E u =-0.431V

23, The change in free energy is -......e0

24. The change in standard free energy is ........

2) AG, = -80.3 kj b) AG;=99.4 kJ €) AGy = -99.4 ki d) AGy = 803k

2) AG®, =- 60 kj b) AG ° =53.3 kj Q) AG % =-333k . d)AG% =60k

25. The equilibrium constant is ..... P

(Given that N= 14 g/fatom,

a) Koq =5.6 x 107 B Keq=76x10° ) K=d4.6x10" d) Kp=2x 10"

With our Best Regards and Good Luck

Examiner:
Prof. Dr, Ahmed Alsarawy,
Prof. Dr. Miohamed Elhalwany, and
Dr. Mahmoud Hanafy

=12 g/atom, H=1 g/atom, and O=16 g/atom)

4][’:|gc__

Mansoura University
Faculty of Enginecring
Engincering Mathematics and

Physics Department

Question (1) : AR :
Which of the following statements are True (T) and which are false (1?

The electrolytic cell is an electrochemical ecll where non spontaneous electrode reactions.

The relationship between free cnergy and cell potential, AG,= =1 F Eca,

The reaction between CO; (g and Cgs) to form CO (g is an example of decreasing randomness (entropy).

The molality of a solutfon is the number of moles of the solute per kilogram of solvent contained in’

solution, .

5. We can deduce from Avogadro's hypothesis that the volume fraction of any component in the gas
mixture is the samé as the mole fraction. ‘

6. The galvanic cell is an electrochemical cell where the spontaneous oceurrence of electrode reactions
produces electrical energy. _

7. One method divides corrosion into low-temperature and high temperatnre corrosion.

8. Isolated system means that Q= 0, W=10and at the same time the mass of the system is-constant

9. The atiractive and repulsive forces differ from one substance to another. .

10. In calculating the quantity of gas collected over water, corvection must be made for the partial pressure
of water in the confainer. .

11. If one solutien is of lower osmotic pressure, it is described as being hypotonic with respect to the more
concentrited solution. ’

12. In dilute solutions of nonvolatile nonelectrolytes, the relative lowering in vapor pressare of solvent
equals to the mole fraction of the solute. :

13. Isochoric or isometric process is the process takes place at constant Volume where, W#0.

14. When an elcetrical field is applied to electrolyte sclution, the positive fons will migrate toward the
electrode with the positive charge. ’

15. The boiling point of the solution is higher than that of the pure solvent.

16. The average kinetic energy of the gas molecules is proportional to absolute temperature.

17. Raoult's law govern the "fizz" in soda pop.

18, If the solute concentration are increased, the raise of a solution osmotic pressure occure.

19. Passivity refers to the loss of chemical activity experienccci by certnin metals and alloys under particular
environmental condition,

20. Anergic process means that no work is performed, (ie. W=0).

21, Activation polarization refers to electro-chemical reaction, which are controlled by the diffusion in the
electrolyte. - ; )

22. A spontaneous process-at any temperature are these that are exothermic and that lead to a lower degree
of order in the system. :

23, A solute that can be dissolved
elecirolyte. - .

24. Electrochemistry focuses on reactions in which electrons are transferred from substance to another.

25. Dry corrosion occurs when a liquid is present. ) ‘

26. Deviation from ideal behavior increase in magnitude as pressure decreases and as temperature
decrease.

27. Corrosion js defined as the destruetion of metals by inferaction with the environment.

28. At eanstant volnme the pressure of a gas is inversely proportional to its temperature.

29, A property is a state function, if its value depends only on the path of the system.

30. If 2 meta} is piaced in the proper environment, it will corrode and return to its more stable oxidized

state.

Eala

in water to become a solution which conducts electricity is called
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Question (2) (10 Marks)

1. 'The second law of thermodynamics tells us that in any spontancous process the entropy aof the’
universe™
a- AS<0 b- AS>0 c- AS =10 . d-Non of them
2. The work, (W), heat, (Q) and the change in Internal encrgy, (A E) are related through the following
relation; .oceeiiian +...which is one of the forms of the first law of thermodynamics.
a- Q=AE+W, b-Q=AE-W i c-AE =W-Q, d- Non of them.
3. Heat is not 2 property of the state of a system but, ......... sessseres the path taken by the process.
a- Independent on b- Depends on c- aaundb d- Non of these
4. A decrensein ..........charge or the consumption of ...........signifies a reduction or cathodic reaction. .
a) valence, neutron b) valenee, proton c) valence, electrons d- Non of them
5. 'The assumptions of the Iinetic theory of gases include: A malecule 1as fu.veesne.
a- [arge size b- Small size c- Negligible size d- Definite size
The entropy of a system depends on a number of factors which are .....ovuvereevees
a- Phase changes b- Temperature ¢- Processes miixing d- All of them
7. For a certain chemical reaction, A H® . =-+ 35,4 IT and A 8%, = -85.5 J/KL. The reaction .eeeeereessssrassense
a- Spontaneous at all temperature. b- Spontancous at Hight temperature.
c- Spontancous at law temperature, d-Non spontancous at all temperature.

Choose the correct answer

o

B e is the process that takes place at constant Enthalpy.
a- isenfropic b- Anergic ¢ Isochoric d- Non of these

9. Aggrepate state of matter may be found, in ....covieneicciinnan,. states according to external conditions
such  as pressure and temperature,
a- Gaseous b- Liquid ¢-Solid d- All of them |

10. Melecules in a real gas posses ... voltime and thus undergo frequent collisions with one another,

" a- Large volime b= Small volume ¢- Negligible volume d- Finite volume
12, When an electrical ficld is applied to electrolyte solution, the positive fons will l'nigrate toward the
clectrode with the ...... . :
a- Cathode. b- Anode c-aand b d- Non of them
13. Thermodynamic and elcctrochemistry are of great importance for understanding and controlling......e.e
a- Corrosion » b- Destruction of metals ¢~ Deterioration of 1 material d-all of them
'14. The relationship between the equilibrium constant and the standard cell potentialis vvirverersnsen
a-In{K )= -nFE/RT  b- In(K .)=n FE*/RT ¢~ In(K ;o) =-n RT / FE® d-n{K ) =FE% RT

15. Acid solutions containing .......ceeeusies witl be more eorrosive than air free acids.
. a- dissolved nitrogen b- dissolved carbon dioxide c¢- dissolved oxygen d- Non of them
16. The electrolytic cell is an electrochemical cell where ....vvvvreiineer electrode reactions.

a- Spontancons b- Non- spontaneous ¢ Eguiliprinm d- Non of them

11. The value of the Universal gas constant R =.evvivecesrirsnen
2)R=1.98 cal/ mole-lk  b- R=8314x107 erg/ K-mole ¢~ R=0.082 atm, liter/k-mole  d) All of them

17. During metallic corrosion, the rate of oxidation ........... the rate of reduction.

a~ lower than b- higher than ¢ Equal d- All of them
18. During corrosion, ...ca....ceew one oxidation and one reduction reaction may oceur
a- More than b- Less than c-aand b d- Equal

19. . ceeereenesionees refers to an electrochemical process, which is controlled by the reaction sequence at the
meial electrolyte interface. )
a--Activation polarization b- Concentration polarization ¢- Polarization d- aand b

20. For some metals and it’s alloys, at very high concentrations of oxidizers, or in the presence of very
powerful oxidizers, the corrosion rate again increases with increasing oxidizer power. This region is

termed thea e

a- Transpassive region d- All of them

b Passive region c- Active region.
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Choose the correct answer

Question (3) {25 Marks)

The blower delivers dry air with ammonia at STP. 100 g/min of sample of the gaseous mixture
indicafcs 67% Nz, 16% Oa, and 17% NH; by weight. Your are given that:- dry air composition is
02=21% and Nz =79% by volume and M, of air =28.7 g/mole.

1. The mole fraction of NH; out of the blower is .........

a)¥= 013 b)) Y=0.14 ) Y=10.26 d) Y =0.10
2. The number of moles of dry air delivery by blower are .....cc.ucennenae

a) =34 mole/min  b) n=2.63 mole/min €} n= 2.5 mole/min d) n=:2.89 mol/min
3. The volumeiric flow rate of dry air delivery by blower in L/min is ..cccorvevienian

a) 30.15 b) 50.17 ¢) 61.15 d) 64.73
4. The avarage M, of the gaseous mixture out of the blower is ...cccverieeineraens

a) M, =21.52 g/mol  b) M, =28.53 g/mol ¢) M, =25.69 g/mol  d) M, =30.17 g/mol

5. The denisity of dry nir delivery by blower at in g/L .......ccssiivin
a) p=L.28 g/l b) p=2.46 g/l c) p=2.34 g/l d) p=L8§1 g/

When 32 g of methane gas, (CHy), are compressed isobarically at 2492.8 torr,, from 0.015 m® to 5 liters
by cooling the gas, Consider methane behaves as an ideal gas during this process and the specific heat
of methane gas at constant pressure (Cp) varies with temperature ¢, = (5.34 + 0.0115 T) cal / mole-k.

6. The number of moles of CHy is ......
¢) =3.5 mole

a)n=1 mole b) n=2 mole d) n=1.75 mole
7. The Temperatnre changed biween stafe Land state 2 15 vovviinnnniisinsinsaninin

2) AT =200 K b) AT =400 K ) AT=514K d)AT=230K
8. 3 The work done on the system i5 ...cecoenverinlinn .

a). W=791 cal b) w= 408 cal | c)w=-791 cal | d) w=-408 k cal

9. The heat changed from state L to state 2 is ...cceverierenvenens
a) AQ=-3056 cal.  b) AQ =3056 cal. . €) AQ =-5274cal.
10. The internal energy changed, is .....cvauvee
a) AE=2275 cal. b) A= -5274cal.

d) AQ =5274 cal.

¢) AE=5274cal. d) AE= - 2265 cal.
Glucose js oxidized to produce CQ;, according to reaction: CgH 206 (qy+6 Oz(gy =16 COgpy +6 H2O .
Referring to given data in the attached table at 25 °C:-

11. The change in standard enthalpy of the reaction is ............

a) AH %= - 2795 kJ b) AH®=+2795kI  ¢) AH®=-2000kJ
12. The change in standard entropy of the FEACLION 15 wovernrarens

a) AS°=-0.256 kI/K  b)'AS°=+ 0.2 kK ¢) AS°=- 0.2 kI/K
13. The change in standard free energy of the reaction is «...oveseers

a) AG%=-200.3 kI “b)AG®=-287T13 kI <) AG%=+200.3 kJ
14, The standard free energy of formation of CO1 8 «overrerssnreen

a) AG°=+300.21 kI b) AG®e=+357.21 kJ ) AG®= -300.21 kJ
15. The effect of temperaturc on the Spontaneity is .......ve .

a) non-Spontancous at all tenperature .,

d) AH®s +2000 kJ

d) AS°=0.256 kI/K

d) AG%=-2871.3 kJ
d) AG®=-357.21 kJ

b) Spontaneous atall temperature

¢)Spontaneous at low femperature . . d)Spontaneous at high temperature
Compound | State ATI% AG% ool
(K Jmoly (KJimal) (T naol 1)

CHuo, [S - 1373 -910 FI

0: G 0.0 - 0.0 205

€O, G -39y [ o 213

HO L -285 -273 70

e

3|Puge



The boiling point elevatlon is 04 °C for a solotion contammg 1 g of unknown solute in 160 g of carbon
tetrachloride. The density of solution is 1.61 glem®, for carbon tetrachloride at 27 °C you have:- Myi=

154 g/mole, T*, =76.72 °C, Kp=5.21 deg. ‘kg/mole, and P° =105 mmHg.

16. The Molality cvcvseesenreennes
a) p=0.066 rnolc!kg b) p=0. 077 mole/kg  ¢©) p=0.023 mole/kg

17. The molecular weight of the solute.........
a) M ;=80 g /mole b) M 4 =76.4 g/ mole c) M= 8ld4g /fmole  d) M= 854 g/ mole
18. The Molarity «.vecrimiocssnsens
- a) M=0.123 molefliter b) M=0.222- mole/liter ) M=0.231 molefliter d) M=0.236 mole/liter
19. The vapor pressure lowering of solution is ...coeeeiinanes
2) AP=12mmHg,  b)AP=0.855 mmHg. c) AP =2 immHg.

" 20, The osmotic pressure of the resulting solution at 27°Ciscinneen . )
a) n=3 atm. b) =2 atm. ¢) =35 atm. ‘d) =25 atm. "

d) p=0.256 mole/kg

d) AP = 3.6 mm¥lg. -

A galvnnlc cell has the reaction  Sn**(uq)+ Pb™ 1) & Sn
Snt ppt2e <8t (nq) E°=+0.150
Pb™ gy +2¢ e Pbyy E°=-0126 .

T=298K, [Sn*"'”] 0.1molar, [PbH]—l()"molar, [Sn*"]—ll] 'molr, and F=96500 coulombs/mole electron.

(nql.)+ Pb, where:-

21. The standard potential is- ........
A)En=-0276V D E a=0.024V
22. The potential is ...even .
) Ea=-0502V B Equ= 0431V
23. The change in free energy is .....e...
2) AG; =-803 kj b) AG,=99.4 kJ
24. The change in standard free energy is .......

) E = 0276 V d) E° cen=-0.024 V

) E.a= 0512V Ay =-0431V

)} AGy = -99.4 kj d) AG: = 80.3 kj

a) AG; =- 60 kj b) AG %, =-53.3 kJ &) AG % =533 kj d) AG®; = 60 kj
25. The ethbnum constant Is ..osvereecrnoneas o »
a)Kgq =5.6x 10? h)K,q—'IGxI()'m YK =46x10 d) K =2x10

With our Best Regards and Good Luck

Examiner: .
Prof. Dr. Abmed Alsaravwy, )
Prof, Dr. Mohamed Elhalwany, and
Dr. Mahmoud Hanafy

(Given that N= 14 g/atom, C:12 g/atom, H=1 g/atom, and O=16 gatom)
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Mansoura University
Faculty of Engineering TR/
| Engincering Mathematics and (il
Physics Department :

Question (1) %
‘Which of the following statements are True (T) and whu:h are false {E]

1. Raoult's law govern the "fizz" in soda pop. :

2. In calenlating the quantity of gas collected over water, correchon must be made for the partial pressure
of water in the container.

3, The relationship between free energy and cell potential, AG.=- n F By,

4. ‘The boiling point of the solutien is higher than that of the pure solvent.

5. The average kinefic energy of the gas molecules is pi’opurtional to absalute temperature.

6. The reaction-between CO2 ) and Cg, to form CO g is an example of decreasing randomness {entropy).’

7." The molality of a solutmn is the number of moles of the solute per lnlngram of solvent contained in
solution,

8. Qne method divides corrosion into low-temperature and high temperature corrosion.

9. Isolated system means that Q =0, W =0 and at the saihe time the mass of the system is constant

10. The attractive and repulsive forces differ from one substance to another.

11. If one solution is of lower osmotic pressure, it is descnbed as being hypotonic with respect to the more
‘concentrated solution.

12. In dilute solutions of nonvolatile nonelbctrolytcs, the relative lowering in’ vapor pressure of solvent
equals to the mole fraction of the solute. :

13. Isochoric or isometric process is the process takes place at constant Volume where, W #0.

i4. When an electrical field is applicd to.clectrolyte solution, the positive ions will migrate toward the
electrode with the positive charge.

15. We can deduce from Avogadro's hypothesis that the volume fraction ol' any component in the gas
mixture is the same as the mole fraction.

16. The galvanic cell is an electrochemical cell where the sponfancous occurrence of electrnde reactions
produces electrical energy.

17. The electrolytic cell is an electrochemical cell where non spontancous electrode reactions.

18. If the solute concentration are increased, the raise of a solution osmotic pressure ocenre,

19. Passivity refers to the loss of chémieal activity experienced by certain metals and alloys under particular
environmental condition.

_ 20. Electrochemistry focuses on reactions in which electrons are fransferred from substance to another.

21. Dry corrosion occurs when a liquid is present.

22. Deviation from ideal behavior increase in magnltude as pressure "decreases and as temperature
decrease.. -

23. Corrosion is defined as the destruction of metals by interaction with the environment.

24, At constant volume the pressure of a gas is inversely proportional to its temperature.

25. A property is a state function, if its value depends only on the path of the systelh

26. If a metal is placed in the proper envnronment, it will corrode anl:l return to its more stable oxld:zed
state.

27. Anergic process means that no work is performed, (i.e. W=20). :

28. A solute that can be dissolved in water to become a sclufion which conducts electru::ty is called
electrolyte.

29. Activation polarization refers to electro-chemical reaction, whu:h are controlled by the d:ffusum in the
electrolyte.

30. A spontaneous process at any temperature are these that are exathermic and that lead to a lower dcgree
of order in the system.
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{10 Marks)

Choose the correct answer

Question (2}

1. Appregate stafe of matter may be found, in ccovesrnverreaiiireess states according to external conditions
such  as pressure and temperature, '
a-Solid b- Liguid ¢- Gaseous d- All of them
2. et is the process that takes place at constant Enthalpy.
a- isentropic b- Anergic c- Isochoric . d- Non of these
3. The assumptions of the kinetic theory of gases include: A molecule has a.........
a- Negligible size b- Small size c-large size d- Definite stze
4. The entropy of a system depends on a nember of factors which are ...oueuuee
a- Phase changes b- Temperature c- Processes mixing d- All of them
5. For a certain chemical reaction, A H® ; =+ 354 kT and A 5° ,=-85.5 J/K. The reaction «ee.eesvesssencessens

b- Spontaneous at Height tfemperature.
d- Non spontancous at all temperature.

a- Spontaneous at ail temperature,
-c- Spontaneous at Jaw temperature.

6. Heat is not a property of the state of a system baty voivenniiniiaanas the path taken by the process.
a~ Independent on b~ Depends on ¢ aandb d- Non of these
7. Adecreasein ....oveeuen charge or the consumption of veerescennSignifies a reduction or eathodic reaction. .

a) valence, nentron b) valence, proton ¢) valence, elecfrons d- Non of them
8. The second law of thermodynamics tells us that in any spontaneous process the entropy of the

universe™"
a- AS<0 b- AS=>0 c- AS =0 d- Non of them
9. The work, (W), heat, (Q) and the change in internal energy, {4 E) are related through the following
03 BT (1], U — which is one of the forms of the first law of thermodynamics.
a- Q=AE+W. b-Q=AE-W c-AE =W-Q. d- Non of them.
10. Molecules in a real gas posses ...icevemens volume zind thus undergo frequent collisions with one another.

a- Large volume b- Small volume c- Negligible volume d- Finite volume

11. The value of the Universal gas constant R =......ccovcennsonne
a)R=1.98 cal/ mole-k  b- R=8.314x10" crg/ K-mole  c- R=0.082 atm, liter/k-mole  d) all of them
12, During metallic corrosion, the rate ofoxidation ....ceeeu the rate of reduction. ’
a= lower than b- higher than e-Equal . d- All of them
13. During ¢orrosion, ...oessser w0t oxidation and one reduction reaction may cceur
a-More than - b-L.ess than c-aandb . - d- Equal
I4. . ceevrererosnnne refers to an electrochemical process, which is controlled by the reaction sequence at the
metal electrolyte interface.
a- Activafion polarization b~ Concentration polarization c- Polarization d- aand b
15. For some metals and it’s alloys, at very high concentrations of oxidizers, or in the presence of very
powerful oxidizers, the corrosion rate again inereases with increasing oxidizer power, This region is
termed the.......c.ee ’
a- Transpassive region b- Passive region c- Active regiom. d- All of them
16, When an electrical field is applicd to clectrolyte solution, the positive ions will migrate toward the
electrode with the ......
a- Cathode, b- Anode c-aand b d- Non of them
17. Thermodynamic and electrochemistry are of great importance for understanding and controlling.........
a- Corrosion b- Destruction of metals ¢- Deterioration of a material d- all of them
18. The relationship between the eqoilibrium constant and the standard cell potentialis ..eveiriinencaes
a-18(K o) n FE/ RT  b- In(K j=n FE*/RT ¢ In(K q) = -n RT /FL° d- In(K o) sFE RT"
19. Acid solutions confaining ..cecoenareeene will be more corrosive than air free acids.
a- dissolved nitrogen b- dissolved carbon dioxide  c- dissalved oxygen d- Non of them
20, The electrolytic cell is an clectrochemical cell where ......... +eeesnnelecirode reactions.
a- Spontaneous b- Non- spontaneouis ' c Equiliprium_ d-~ Non of them
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Question (3) Choose the correct answer (25 Marks)

The blower delivers dry air with ammeonia’ at 8TP. 100 g/min of sample of the gaseous mixture
indicates 67% N3, 16% Oz, and 17% NH, by weight, Your are given that:- dry air composition is
01=21% and Ni =79% by volume and Ms, of air =287 g/mole. .
1. The mole fraction of NH; out of the blower is ...oensiireennicriniiisenas
) Y=014 T B Y=026 9 Y= 013
2. The number of moles of dry air delivery by blower are .....ceeisreeses
a) == 2.89 mol/min b) o= 2.63 mole/min €) n= 2.5 mole/min d) o= 3.4 mole/min
3. The volumetric flow rate of dry air delivery by blowet in L/min I8 ..ooeenveninnnnne .

~ d)Y=010

a) 64.73, b) 50.17 ¢) 61.15 d) 30,15
4. The avarage M., of the gaseous mixture out of the blower IS wesnssernnrnnnens

a) M,,=30.17 g/mol  b) M,+=28.53 g/mol ¢} My =21.52 g/mol  d) My =25.69 g/mol
5. The denisity of dry air delivery by blower atin g/L .c.cooviinaeninn

a) p=2.34 gl b) p=2.46 g/t ¢) p=1.28 g/l d) p=1.81 g/l

When 32 g of methane gas, (CHy), are compressed ‘isobarieally at 2492.8 torr., from 0.015 ne to 5 liters
by cooling the gas. Censider méthane behaves as an ideal gas during this process and the specific heat
of methane gas at constant pressure (Cp) varies ‘with temperature ¢, = (5.34 + 0.0115 T) ¢al / mole-k.

6. The nzmber of moles of CHy I8 veaueeneneneas .

a)n=1 mole.. b) n=2 mole ¢) n=3.5 mole d) n=1.75 mole
7. The Temperature changed btween state 1 and state 25 svevvieenicnissinsrenses

a) AT=514K " b)AT =400 K c) AT =200 K d) AT =230 K
8. 3 The work done on the system iS vvevveesenneeens -
- 'a) W=791 cal " b)yw=408 eal - ¢) w=-791- cal d) w=-408 k cal
9, The heat changed from state 1 to state 2 is ........ cerssresraane

a) AQ=-3056 cal. b)AQ=3056 cal. ¢) AQ = -5274cal. d) AQ =5274 cal.
10, The internal energy changed, i$ viccorueseniareenen

2) AE=2275cal.  b) AE=-2265 cal. ¢) AE= 5274cal. _ * d) AE=-5274cal..

- Glucose is oxidized to produce COz, aceording to reaction: CsHi20g (rqyt6 Ozt —6 CO2(y +6 H20 .
Referring to given data in the attached table at 25 °C:-

11. The change in standard enthalpy of the reactior is .....ccuuve .

a) AH®=-2795 kT T b) AH®,=+2795k] c) AH%=-2000 kI d) AH®~= +2000 T
12. The change in standard enfropy of the reaction is .c......ven

a) AS°=-0.256 kI/K D)AS°=0256 kI/K o) AS°=- 0.2 kI/K d) AS°= + 0.2 KI/K
13. The change in siandard free energy of the reaction is ..o.c.veee.-

a) AG®, =-2003 kJ ‘b)AG’ =-28713 kI ) AG’r=+200.3 kJ d) AG°, =-2871L3 kT
14. The standard free encrgy of formation of CO; is cvcveivineennns

a). AG=-357.21kJ.  b) AGo=+ 35721 kI ) AG°= -30021 KJ d) AG°=+300.21 kJ .

15. The effect of temperature on the spontaneity Is .vovieevees
a) Sponfaneous at all temperatore
c)Spontaneons at low temperature

h) non-Spontancous at all temperature
-d)Spontaneous at high temperature

Compound |- State AR AG% 5°

{ K Jimol} (KMmoD {)/ mol kY
C‘HuOd S -1273 =910 212
0Oy G 0.0 0.0 ., 205
CO} G -39y | e 213
HIO L -285 -273 70
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