Chem stry 145 o
Exam nunmber 3 Nane 10/ 29/ 98 #

Choose the best answer and mark the letter representing it on the answer
sheet. You may wite on this exam
OM T any 3 questions and mark them on answer sheet.

1. The conjugate base of NH; is: a. NH,* b. NH,CH c. NH, d. OH
2. What is the pH of a buffer with a [H] of 6.4 x 10°7?

a. 6.2 b. 7.0 c. 7.8 d. 2.0
3. What is the nmolarity of a Ba(OH), solution with a pH of 12.5?

a. 0.0316 b. 0.0158 c. 3.16 x 1013
4. What is the K, for weak acid, HB, if a 1.0 Msolution has a pH of
3.0.7

a. 1.0 x 10-° b. 1.0 x 103 c. 6.0 d. 3.0
5. The K, for HBr is:

a. equal to the nolarity of the acid.

b. equal to the -log [HY]

c. extrenely small d. extrenely | arge
Use the following informati on for questions 6 through 12. Acids HX and HY
and HZ have K,s of 1.0 x 105 1.0 x 107 and 1.0 x 10°° respectively.
I ndicator Hin is blue and In- is yellow. pK, for HHnis 6.0

6. Which 1 Macid solution has the lowest pH? a. HX b. HY c¢. HZ

7. VWhich acid would have the highest pH at the equival ence point in a
titration with NaOH? a. HX b. HY c. Hz

8. What is the K, for X?

a. 1.0 x 10° b-1.0 x 1014
c.1.0 x 10-1° d.1.0 x 10°°
9. If 50.0 mL of 0.100 M HY and 50.0 nmL of 0.050 M NaOH were m xed,

the pH of the m xture woul d be:

a. less than 7.0. b. greater than 7.0.

c. equal to 7.0. d. not determ nable fromthis data.
10. If 50.0 mL of 0.050 M HX and 50.0 nL of 0.100 M NaOH were m xed
the pH of the m xture woul d be:

a. equal to 7.0. b. about 12.4

c. alittle above 7.0. d. alittle below 7.0.
11. What could be added to a solution of NaX to prepare a buffer?
A. NaOH B. HCI C. HX D. LiX

a. B. C, D b. B c. D d. B, C
12. What color would indicator Hin be in an aqueous 1.0 M HY

solution? a. yellow b. green c. blue
13. VWhen sodium fluoride, NaF is dissolved in water, the resulting
solution is and the appropriate equationis

a. acidic, Na* (aq) + HOQ(lI) ==> NaOH(aq) + H'(aq)

b. basic, F (aq) + HQI) ==> HF(aq) + OH(aq)

c. acidic, F (aq) + HQ) ==> FOH(aq) + H(aq)

d. neutral, there is no reaction.
14. G ven that K, for HCNis 5.8 x 101 and K, for NH; is 1.8 x 105,
a solution of NH,CN in water would be:
a. basic. b. neutral. c. acidic. d. anphiprotic.



15. If the nolar solubility of Ag,CrQ, is 6.3 x 10° the K, for this
conpound i s:

a. 2.5 x 1013 b. 7.9 x 10°°.
c. 1.0 x 1012 d. 4.0 x 10°°.
16. VWat is the nolar solubility of BaSQ, if its Ky, is 1.0 x 10°10?
a. 1.0 x 1020 b. 1.0 x 10°
c. 5.0 x 108 d. 2.0 x 105

17. Relate the solubility (s) of slightly soluble My(OH), to its K.

a. Ky, =82 b, Ky, =2s?2 c¢. K, = 283 d. Ky, = 4s3
18. Which salt(s) would be soluble in HNG;, sol uti on?

A. AgCH;G B. Ca;3( POy, C. ZnS D. Pbl,

a. A C b. D c. B, C d. A B, C

19. Strontiumsulfate (SrSQ,) is slightly soluble in water. In which
of these aqueous sol utions would SrSO, be the LEAST sol ubl e?

a. 0.1 MNa,SO, b. 0.01 M K,SO, c. 0.2 M KNG; d. pure water
20. Gven: K, of Pbl, = 8.4 x 10°, K, of Agl = 1.0 x 10 If
solid Nal is slomy stirred into a solution which is 0.010 Min

and 0.010 Min Ag*, at what nolar concentration of |- will t he

first precipitate appear?
a. 1.0 x 10-1¢ b. 1.0 x 10 ¢. 8.4 x 107 d. 9.1 x 104
21. A reaction caused the tenperature of 28.00 g of water (specific
heat, 4.184 J g! °C?!) to rise from25.00 °Cto 26.48 °C. What is
the value for “q” for this reaction?
a. -9.62 J b. -32.kJ c. -124 ] d -173 J
22. If "Y" is a state property, then:

a. delta Y = Yiina - Yinitia b. delta Y<O

c. delta Y>0 d. delta Y = Y;na
23. The specific heat of CO(g) is 0.843 J gt'°C! and that of Cl, is
0.478 gt °Cl. If the sane anmpbunt of heat is transferred to

equal masses of CO,(g ) and Cl,(g) both initially at the sane
t enperature,

a. the final tenperature of both will be the sane.

b. the final tenperature of CO, will be greater.

c. the final tenperature of Cl, will be greater.

d. the final tenperature of each will depend on the rate of
heati ng.

24. How many kJ are required to convert 55 g of ethanol (46) from
l'iquid vapor at its boiling point if delta H,, is 38.5 kJ/ nole?
a. 11.0 kJ b. 24.9 kJ c. 46.0 kJ d. 2120 kJ
25. Determne the delta H for the reaction,
NO(g) + O(g)==> NO,(g) given the follow ng data.

204( Q) ===> 30, delta H = -427 kJ

20,(g) ====> 40Q(9) delta H = +990 kJ

NO(g) + O(9g) ==> NO,(g) + O(g) delta H = -199 kJ

a. -480 kJ b. -233 kJ c¢. -131 kJ d. +364 kJ

26. VWhich of the followi ng substances has a heat of formation equal
to zero at 25 °C?

a. H,(g) b. Na(g) c. O(g) d. Cly(I)
27. G ven the thernochem cal equation, 2Cu,0(s) + 0O)(g) ==> 4Cu(Q(s)
delta H = -292kJ, and that the standard heat of formation of
CuQ(s) is -157.3 kJ/nole. What is the heat of formation of
Cu,Q(s) ?

Pb2



a. -449.3 kJ/ nole b. -168.6 kJ/ npole
c. -134.7 kJ/ nole d. +134.7 kJ/ nole
28. A system absorbs 60 J of heat and at the sane tinme does 50 J of
work. \What is the change in energy of the systenf
a. -110 J b. -10 J c. +10 J d. +110 J
29. What is the expansion work done by the system when 1.00 nole of
liquid brom ne vaporizes at its boiling point of 59 °C at 1.00 atm
pressure? (1 L-atm = 0.1013 kJ and R = 0.821 L atm nol e K)
a. -2.76 kJ b. 0.491 kJ c. +5.98 kJ d. +47.8 kJ
30. Which of the followi ng processes is expected to have a negative
entropy change?
a. two gases are m xed b. Br,(g) ===> Br,(l)
c. 2NO,(g) ===> 2NO(g) + O,(g) d. the sublimation of ice
31. In order for the entropy of a substance to be zero, that
subst ance nust be,
a. a pure element in its standard state.
b. in equilibriumwth its conmponent el enents.
c. a conpletely ordered pure crystal at 0 K
d. an ideal gas.
32. One expression for the second | aw of thernmodynam cs woul d be,
a. spontaneous reactions always have positive G bbs free energy
changes.
b. the entropy of the universe always increases in spontaneous
reactions.
C. energy is a conserved quantity.
d. delta G = delta & + RTInQ
33. In order for a reaction to be spontaneous at constant T and P,
whi ch of the foll owi ng nust be true?
a. delta G< 0 b. delta H< 0 c. delta S>0 d. delta S =0
34. For a particular reaction, which of the foll ow ng woul d be nost
greatly affected by a change in the tenperature?
a. delta H b. delta S c. delta G d. delta Hdelta S
35. The reaction, CaQ(s) + SO0O(g) ===> CaSQO,(s) has a delta H of
-403 kJ and a delta S° of -190 J/K.  When will the reaction be
spont aneous?
a. only in the reverse direction b. only at low T
c. at all tenperatures d. only at high T
36. The G bbs free energy of formation of NOJ(g) is the free energy
change for the reaction

a. NO(g) + 1/20(9g) ===> NO,(g) b. NG (g) ==> 1/2N,(g) + O(09)

c. 20(g) + Ny(g) ===> NO,(g) d. 1/2N,(g) + 0O(g) ==> NOy(9)
37. The deconposition of nolecular nitrogen given by the reaction,

N,(g) <==> 2N(g), is not expected to be spontaneous at 25 °C and 1
atm Vhich would be true for this system under these conditions?
a. delta @ <0, K< 1 b. delta & <0, K>1
c. delta & >0, K< 1 d. delta & >0, K>1

38. Titaniumore (Ti Q) is processed to titaniumnetal by the
foll owing set of reactions:
TiO(s) + C(s) + 2Q,(9g) ===>TiC,9) + CO(9)
Tid,(g) + 2M(l) ===> Ti(s) + 2MCl ,(I)
What substance reduces the Ti (IV)? a. C b. C, ¢c. Mg d. CO
39. Which reaction describes the formation of slag in a bl ast



furnace for the production of pig iron?
a. 2C(s) + O(g) ===> 2CQ(9)
b. C(s) + 0(g) ====> CO(9)
c. Fe,0(s) + 3CO(g) ===> 2Fe(l) + 3CO(9)
d. CaQ(s) + SiO(s) ===> CaSi Oy 1)
40. The “basi c oxygen” process is used to:
a. convert iron ore to netallic iron.
b. convert copper (lI) sulfide to netallic copper.
c. extract gold fromnative deposits.
d. convert pig iron to steel.
41. Sulfide ores are typically processed by roasting; an exanple of
a roasting reaction is:
a. 2Ni S(s) + 30,(g) ===> 2NiQ(s) + 2S0O,(09)
b. Ni S(s) + Cl,(g) ===> NiCl,(s) + S(9g)
c. Ni S(s) + 2S0,(g) ===> NI SO,(s) + 2S(9)
d. Ni S(s) + CO(g) ===> Ni(l) + COS(9)
42. In the bal anced equation for the half reaction in which NGOy is
converted to NO in acid,
a. 4 e are gained and 4H,0O are forned.
b. 3 e are gained and 2H,0 are forned.
c. 3 e are lost and 4H" are formed.
d. 5 e are gained and 2H,0 are fornmed.
43. In a bal anced equation for the half reaction in which MG, is
converted to MnO, in base, the products include:

a. 20H b. 3e- and 4H,0 c. 40H d. 3e- and 2H,0.
44, \When the equation for the reaction of |- reacting with Cr,0% to
forml, and Cr3 is bal anced, the coefficient for the |- is:

a. 6 b. 4 c.2 d. 14
45. In the reaction in question 44, the reducing agent is:
a. Cr,0* b. I, c. H* d. |-



