CHE 107 EXAMINATION I 8 April 1999

University of Kentucky Department of Chemistry

Name: SID: Seat No.: Room:

1. | What isthe solubility product expression for PbCO,?

A. Kg = [PO][C][O]° C. Ko =[Pp*][COF]
B. Kg = [PB¥][COJ® D. Kg = [Pb*][COZ]°

2. | Determine the K for silver phosphate (Ag;PO,). The molar solubility is
4.4 x 10> mol/L.
A. 1.0x10% B. 3.7x10 " C. 19x10° D. 86x10°%

3. | Calculate the molar solubility of MgF, in water. The K, of MgF, = 3.7 x 10-°.

A. 9.7 x 102 mol/L C. 3.3x 102 mol/L
B. 2.1 x 10> mol/L D. 1.9x 10* mol/L

4. | Which statement is true concerning a mixture of 200 mL of 0.015 M AgNO,
and 15 mL of 0.045 M BaCl,? Ky, (AgCl) = 1.6 x 10-1°.

No precipitation will occur because the solution is unsaturated.
No precipitation will occur because the solution is saturated.
AgCI will precipitate because the solution is supersaturated.
BaCl, will precipitate because Q < Kg,.

oow>

5. | Which statement is true concerning the solubility of Cul (Kg, = 5.1 x 10-%) in

a0.10 M Nal solution versus the solubility of Cul in pure water?

A. Thesolubility islower in pure water.

B. The solubility is greater in pure water.

C. The solubility isthe samein either solution.

D. TheKg issmaller in pure water thanin 0.10 M Nal.




For which salts will the solubility depend upon the pH of the acidic solution?

1. Ni(CN), 2. Ca(OH), 3. AgCl 4. Cg(PO,),
A. land4 B. 2and 3 C. land 2 D. 1,2and 4
7. | Theformation constant, K, for the formation of [Cu(CN),]* is 1.0 x 10%.
What is the equilibrium concentration of Cu?" in 750 mL of a solution that was
originally 0.049 M Cu?* and had 57 g KCN (molar mass = 65.12 g/mol) dissolved
init? Thereactionis
Cu**(aq) + 4 CN-~(ag) «[Cu(CN),J* (aq)
A.16x10*M B. 13x10%*M C.55x10 M D. 46x10%¥M
8. | Theelectron configuration of Tc* is;
A. [Kr]4d* B. [Kr]5s4d? C. [Kr]5s' 4d? D. [Kr]5¢ 4d°
9. | What is the coordination number of platinum in [Pt(CN),(H,O)(en)]Cl,
(en = ethylenediamine)?
A 2 B. 4 C.5
D. 6
10. | Which of these is the correct name for [NH,],[Pd(CN),Cl,]?
A. Diammonium bis(cyano)dichloropalladium(I1)
B. Bis(ammonium) dichlorodicyanopalladate(ll)
C. Ammonium dichlorodicyanopalladate(1)
D. Ammonium bis(cyano)palladium(ll) dichloride
11. | The correct formulafor tetraaguodihydroxoiron(l1) chlorideis:

A. [Fe(H,0),(OH),ICl C. [Fe(H,0),(OH),ICl,
B. [Fe(H,0),](OH).Cl D. [Fe(H,0),(OH),JCl,




12.

The crystal field splitting diagrams for octahedral complexes and tetrahedral

complexes are different because:

A. Octahedral complexes contain more unpaired electrons than tetrahedral
complexes.

B. Therearesix d-orbitalsin an octahedral complex, but only four d-orbitalsin
atetrahedral complex.

C. Thed,,, and d,, orbitals point at the ligands in an octahedral complex, but

D

point away from the ligands in atetrahedral complex.
Octahedral complexes are low spin, but tetrahedral complexes are high spin.

13.

[Co(H,0)* is orange while [CoCl,]* isblue. This observation supports

which one of these statements? Hints: Both H,O and Cl~ are weak field ligands.
Blue light has a higher energy than its complementary color, orange.

A. Thecrystal field splitting energy is greater in [CoCl >

B. Thecrystd field splitting energy is greater in [Co(H,O)¢]*.
C. Chlorideisastronger field ligand than water.

D. [CoCl,]* has more unpaired el ectrons than [Co(H,0)]*".

14.

Which one of the following coordination complexes has exactly two unpaired

electrons? H,O, ClI- and F~ are weak field ligands. NH; isastrong field ligand.
None of these complexesis square planar.

A. [Mn(H,0)J* B. [RuNH)J* C. [CoCl]* D. [NiFJ*

15.

Which of the following coordination complexes are colored?

1. [Co(NH,)4]Cl, 3. [Ta(CN);(H,0)]

2. [Cd(NH,)]* 4. NgPtBrCI(NO,)(NH,)]
A. 134 C. 14

B. 2,3 D. All of these are colored.

16.

[CoCl,(0x)(NH,),]~ has how many geometric isomers? Do not include optical

isomers. Hint: ox = oxalate, a bidentate ligand with the formula C,O7".

Al B. 2 C. 3
D. 5




17.

Which one of the following statementsistrue for a state function in agiven
state?

A. Thevaue of astate function is aways a positive number.

B. Thevalue of astate function depends on how that state was reached.

C. Thevalue of astate function is always zero.

D. Thevaue of astate function does not depend on how that state was reached.

18.

Which statement is true?

Thetotal internal energy of a system cannot be changed.

The sum of heat absorbed and work done on a system gives the changein
internal energy of a system.

Perpetual motion machines can exist.

When work is done by a system on the surroundings the work is positive.

o0 wp

19.

AE® for the reaction
Zn(s) + 2HCl(ag) . ZnCl,(agq) + H,(g9)

is—154.9 kJ at 25°C. What is AH° for the reaction at 25°C?

A. 157.4kJ B. —147.5kJ C. -301.4kJ D. -152.4 kJ

20.

List the following in order of increasing AS values: Assume one mole of each.
HF(g), NaF(s), SiF,(9), SiH,(9), Al(9)

A. Al(s) < HF(g) < Nar(s) < SiF,(g) < SiH,9)
B. HF(g) < Al(s) < SH,(g) < NaF(s) < SiF,(q)
C. NaF(s) < Al(s) < HF(g) < SiF,(g) < SH,(9)
D. Al(s) < NaF(s) < HF(g) < SiH,(g9) < SiF,(9)

21.

List the following reactions in order of increasing entropy.
1. KCIO,(s) . KCl(s) + 20,0g)

2. Hx(g) + Cl(g) — 2HCI(g)
3. CaCO,s) . CaO(s) + CO,()
4. 2Hy(g) + O49) — 2H,0()

>

. 4<2<3<1 C.2<1<3<4
B.4<3<2<1 D.1<4<3<2




22.

For which one of the following reactions does AH for the reaction correspond to

the heat of formation of nitrobenzene, C;H.NO,?

A. 6 C(graphite) + 5H(g) + N(g) + 20(g) - CeHsNO,(0)
29
B. 2CHNOL() + = Of9) - 12CO(g) + 5H,0() + 2NOLg)

. 5 1
C. 6 C(graphite) + E H,(g) + E Ny(g) + Oy(g) - CgHsNO,(0)

D. 12 C(graphite) + 5H,(g) + Ny(g) + 20,g) . 2CHsNO,(0)

23.

Calculate AG® for
3NOLg) + H,0() . 2HNOL) + NO(g)

given the following free energies of formation

AG; (kJmol)
H,0(0) 2372
HNOL(0) —79.9
NO(g) 86.7
NO,(9g) 51.8
A. 179 kJ B. =179 kJ C. -152 kJ D. 87kJ

24,

The following reaction
2H(9) = Hy(9)

A. isspontaneous at all temperatures. C. is spontaneous at high temperatures.
B. isspontaneous at low temperatures. D. isnever spontaneous.

25.

Sodium carbonate can be made by heating sodium bicarbonate:
2NaHCO4(s) - NaCO4(s) + CO,(g) + H,O(g)

given that AH° = 128.9 kJ and AS® = 321.5 JK at 25°C, above which
temperature will the reaction become spontaneous under standard conditions?

A. 249K B. 401K C. 249K D. 450. K




