MC, Chem1B, Fall18, Test3 Name_

Read questions carefully to understand what is being asked, before answering. No outside paper is allowed. Use the
reverse side of your answer paper as scratch. Use the important equation table and periodic table provided. (Total points =

50 + (22x3=)66 = 116).

Show your calculation first with set up equation. Then use the raw data with units in the equation in the equation and
then complete the calculation.

1) Calculate the pH of a solution where [H+] is 200 times the [OH- }. Given Ky, = 10- 14 1) 5 %5
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2) Dimethylamine, (CH3)2NH, is a weak base with a Ky, = 5.9 x 10- 9. (a) 2)

Calculate, in stepwise fashion, of a 0.20M solution of the base the value
for (a) the [OH"] (4 pts.), (b) the pOH (2 pts.); (c) the [H+] (2 pts.) and
(d) the pH (Total 12 pts.).
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3) Calculate the 11’{l of a buffer solution that has 0.075M ammonium chloride and ~ 3) C}) i (Q .
0.065M ammoni?. (K, of NH4™ = 5.6 x 10-10) (Note: Check which is the acid
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4) If Kgp of calcium phosphate, Ca3(PO4)2 in water is 1.0 x 10- 33 , then what is its solubility ~ 4) (b . O(Dg KAO
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5) Given: 5) = 1 :97 » & %Zj .

@ C(s)+02(g)->C0Oo(g) A GO=-394.4kJ

2CO(g)+02(g)->2C0O2 (g) AGO=-514.4kJ

Calculate the standard free energy of formation of CO (8 pts.):
C(s) *+1/202(g) -> CO (9)
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6) A nonlmear best ﬂt plot of Keq versus Temperature (Kelvm) of tetraborate equlilibrium: 6)
Na,B40,(0OH),*8H,0(s) <——> 2 Na*(aq) + B,Os(OH),> (aq) + 8 H,O(I)
gives AH® = 96 kJ/mol and AS° = 300 J/mol. From this data calculate the Keqat25° C.
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MULTIPLE CHOICE. On the scantron fill the bubble with number same as the question number. Show your work to
select the one response that best completes the statement or answers the question (3 pts each).

7) Of the following acids, is not a strong acid. 7) ( .
A) HCIOy B) HCl @HNOZ D) HpSO4 E) HNO3

8) If the [H*] of a water sample is 1 x 10" 4 M, the [OH" ] is 8) ! 2 .
A)1x10-14M.
B)1x10-4 M. 40"’“
C) 1 x10% M. o —
D) 1 x10-10 M. {LO"L\

E) none of the above




9) Using the data in the table, which of the conjugate acids below is the weakest acid?

Base Kp Mb (nhcj ) Ka ?(X\
NH3 1.8x10°5
CsHsN | 1.7 x10°9 51l h =) aod :ﬁm

HoNOH | 1.1 x10-8
NHpCH3| 4.4 x 10-4
=

(et

B) NHyt

C) H3NOH+

D) CsHsNH*

E) NH4+ and NH3CH3+

10) Which of the following aqueous solutions has the lowest [OH- ]?

A) a1 x10"4 M solution of HNOj3 _ Pﬂf,Ll 3 Eb‘%gtﬁ H+j -
B) pure water pH-3 .

C)r-a-1-x10-3 M-sotution of NEz¢Ct

D) a solution witha pOH of 12.0 %) pH= gl .

E) a solution with a pH of 3.0 5 eH=h.
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12) Which one of the following p%ll‘s cémno?be mixed together to form a buffer solution? 12) =
A) KOH, HF
B) NaCoH309, HCI (CoH307™ = acetate)
C) NH3z, NH4Cl
D) H3PO4, KHyPO4
OH, HBr
o _ CtioCooH . & CHu0 A 2

Which of the following could be added toa solutlon of acet1c acid to prepare a buff(z7
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D) nitric acid HHO» - c? o So\v® call o hale adwde
E) None of the above can be added to an acetic acid solution to prepare a buffer. 7
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14) In which of the following aqueous solutions would you expect PbClpto have the lowest solubility?  14) I‘ 2 .

A) 0.015 M NaCl
B) 0.020 M BaCly

C) pure water
D) 0.015 M PbNO3

E) 0.020 M KCl




15) Which below best describe(s) the behavior of an amphoteric hydroxide in water?
A) With conc. aq. HCJ, its suspension dissolves.
B) With conc. aq. HCl, its clear solution forms a precipitate.
C) With conc. aq. NaOH, its clear solution forms a precipitate.
D) With conc. aq. NaOH, its suspension dissolves.
E) With both conc. aq. NaOH and conc. aq. HCJ, its suspension dissolves.

16) A reversible process is one that
A) is spontaneous in both directions
B) must be carried out at high temperature
) happens spontaneously
D) can be reversed with no net change in either system or surroundings
E) must be carried out at low temperature

17) Which one of the following is always positive when a spontaneous process occurs?
A) AHyniverse
B) AHgurroundings
@) ASsy"s’cem \

universe ‘
@Zsurroundings L/): /16 %\)' l maf

18) The normal boiling point of CoCl3F3 is 47.6°C and its molar enthalpy of vaporization is 27.49
k] fnol. What is the change in entropy in the system in J K when 28.6 grams of CoCI3F3 vaporizes

to a gas at the normal boiling point?
A)4.19 B) 13.1 Q) 275 D) -4.19 E)-13.1

19) Which one of the following processes produces a decrease in the entropy of the system?
boiling water to form steam T
~Bymelting ice to form water
C) freezing water to form ice
dissolution of solid KCl in water
l mixing of two gases into one container

20) Of the following, the entropy of gaseous is the largest at 25°C and 1 atm.
A) Hp B) CoHg C) CH4 D) CoHy E) CoHy
21) The standard Gibbs free energy of formation of is zero.
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22) For the reaction 22) Z }

CoHeg (g) —CoHy (g) + Hp (g)

A70 ASHO-
AH? is +137 kJ /mol and AS°is +120 J K * mol. This reaction is
[ /) spontaneous only at high temperature B) spontaneous at all temperatures

C) spontaneous only at low temperature D) nonspontaneous at all temperatures

TRUE/FALSE. Select A in the scantron if the statement is TRUE and B if the statement is FALSE (3 pts).

: A 5 % /
23) H'is called the hydronium ion. H?DO'\’ (823 \""f)mmm Ven. Not H @7:@
24) A 100 mL sample of 4.0 M HQSO4 could be neutralized by 100 mL of 4.0 M NH3. T or@
0 i:u—\ D) oy
25) A neutral solution does not contain any H*or OH™. T o@

26) The extent of ionization of a weak electrolyte is increased by addmg to the solution a strong electrolyte T o@ N
that has an ion in common with the weak electrolyte. M

27) The solubility of slightly soluble salts containing basic anions is proportional to the pH of the solution. T or@

28) The more negative AG “is for a given reaction, the larger the value of the corresponding equilibrium @or E
constant, K.
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