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Given Tables and Equations

1 B = Solids Hg = Liquids Kr = Gases = Not found in nature 18
1 2
H He
1.00794 2 13 14 15 16 17 | 4002602
3 4 5 7 8 9 10
Li | Be B C N (0] F | Ne
6.941 9.012182 10.811 12.0107 |14.00674 | 15.9994 | 189984032 20.1797
1 12 13 14 15 16 17 18
Na | M Al | Si P S Cl | Ar
22989770 2443(%0 3 4 5 6 7 8 9 10 n 12 |26581538) 280855 [30.973761| 32066 | 354527 | 39.948
19 20 21 22 23 24 25 26 77 28 29 30 31 32 33 34 35 36
K | Ca| Sc | Ti V| |C |Mn|Fe |Co| Ni [Cu|Zn | Ga| Ge | As | Se | Br | Kr
39.0983 40.078 [44.955910| 47.867 50.9415 | 51.9961 |54.938049| 55.845 |58.933200| 58.6534 63.545 65.39 69.723 72.61 74.92160 78.96 79.504 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Ro | Sr | Y | Zr | Nb | Mo Ru | Rh|Pd |Ag |Cd | In [ Sn | Sb | Te | | Xe
854678 | 87.62 |88.90585 | 91.224 | 92.90638 | 9594 (98) 101.07 |102.90550| 10642 [196.56655( 112411 | 114.818 | 118.710 | 121.760 | 127.60 |126.90447| 131.29
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba|Llu|Hf | Ta|W |Re|Os | Ir |Pt|Au]|H TI | Pb | Bi | Po | At | Rn
132.90545| 137.327 | 174967 | 17849 |180.94.79| 183.84 | 186207 | 19023 | 192217 | 195078 |196.56655| 20059 | 204.3833| 207.2 [208.58038| (209) (210) (222)
87 88 103 104 105 106 107 108 109 110 11 112 113 114 115 116 118
Fr | Ra ' ) ]
(223) (226) (262) (261) (262) (263) (262) (265) (266) (269) (272) (277) (277) (277) (277) 277) (277)
57 58 59 60 61 62 63 64 65 66 67 68 69 70
La | Ce | Pr | Nd Sm| Eu |[Gd | Tb | Dy | Ho | Er | Tm | Yb
138.9055 | 140.116 |140.50765| 144.24 (145) 150.36 151.964 157.25 |158.92534| 162.50 |[164.93032| 167.26 [168.93421 173.04
89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac | Th | Pa | U
232.0381 [ 232.0381 | 231.035888 | 238.0289 [ (237) (244) (243) (247) (247) (251) (252) (257) (258) (259)
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Given equations:

h =6.626 x 10°>* J s or 6.626 x 10 kg m?/s, Neutron mass=1.67 x 10’ kg; A=h/mv; AE =
energy level of ngng—energy level Ninitiar;
E =-2.178 x 108 J (Z%/n?); C = VA; E = hc/ A; KE eectron=1/2 mv?;

Ax « Ap 2 h/2 h=h/2mm;, F=96485 C; qrev=NRTIN(V2/V1), AE=q+w; w=-pAV; AV =V,—V,;

ﬂ—ﬁ=nRTl(i—i); AS:nCVInL; AS=nRIn£; AS=nCpInL; AS:annﬂ;
R R P, R T Vi T ¥

AG =AH -TAS; 101.35‘]—;
Latm

Mass of electron: 9.11 x 10°'kg, R=0.08206 L atm mol K™, 8.3145 J K™* mol™, Z,=1/4
(N/V)A(BRT/mM)™2, f(u)=4n(m/2zks T)*?u’e(-mu?/2ksT), (K E)ag=3/2RT, Force per
impact=ma= (m Au/4t), u=(3RT/M)"?, (2RT/M)"2, (8RT/aM)"2, V gynere=4/3mr,

AE =nCvAT = n(§) Rm
2 nR

PAV = nRAT
101.3

Latm
AH =nCpAT
AH = mSAT
AE =nCvAT
AE=q+w

n’h?
" gml?
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Directions: For each question, select the best answer .

1. At a particular temperature a 2.00-L flask at &rium contains 2.80 xIHmol N,, 2.50 x 1F
mol O,, and 2.00 x 18 mol N,O. Calculate K at this temperature for the reaction

2N,(9)+0,(9)HHh 2N,0(9)

If [N 2] =2.00 x 10" M, [N,O] = 0.200 M, and [g) = 0.00245 M, does this represent a system at
equilibrium?

A. No, the reaction shifts to the right.

Yes, this represents a system at equilibrium.

No, the reaction shifts to the left.

Yes, the reaction will stop.

Yes, the reaction is at the equilibrium ang][©0.

moow

2. At a particular temperatur&, = 2.0 x 10 atm for the reaction
2CO, (9)5Hi 2C0(9)+0,(9)

If 2.0 mol of CQ is initially placed into a 5.0-L vessel, calcul#te equilibrium concentration of
all species.

A. [COy]eq=0.93M, [COL;=0.086M, [Q]eq=0.035M

B. [COy)eq=0.39M, [CO};=0.086M, [Q]eq=0.043M

C. [CO,)eq=0.30M, [COLy=0.068M, [Q]eq =0.004M

D. [COy)eq=0.39M, [CO};=0.0086M, [Q]eq=0.0043M

E. [CO)eq=0.39M, [COL;=0.0076M, [Q]eq=0.0055M

I Ik 37 %11 %
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3. A sample of gaseous RGlas introduced into an evacuated flask so thaptessure of pure

PCk would be 0.5 atm at 523 K. However, B@écomposed to gaseous Patd C}, and the

actual pressure in the flask was found to be Ou8v GalculateK,, for the decomposition reaction at
523 K. Also calculat& at this reaction.

PCl;(g)H iy PCl,(g) +Cl,(9)

Kp=0.60 atmK=2.3 x 10" mol/L
Kp=0.72 atmK=1.0 x 10" mol/L
Kp=0.72 atmK=1.7 x 10" mol/L
Kp=0.85 atmK=2.8 x 10" mol/L
Kp=0.64 atmK=1.2 x 10" mol/L

moow>»

4. In which direction will the position of the equitibm
2HI(9)H Hif) H,(9) +1,(9)

shift for each of the following changed conditi@ns
i. Hx(g) is added.
il. I2(g) is removed.
iii. HI(g) is removed.
V. Some Ar(g) is added.
V. The volume of the container is doubled.
Vi. The temperature is decreased (the reaction is entb)
A. i) left, ii.) left, iii.) left, iv.)left, v.) left, vi.)right,
B. i)right, ii.) left, iii.) left, iv.)left, v.) left, vi.)no effect,
C. i.) left, ii.) right, iii.) left, iv.)no effect, ) no effect, vi.)left,
D. i.) left, ii.) right, iii.) left, iv.)no effect, W} no effect, vi.)right,
E. i.) right, ii.) no effect, iii.) left, iv.)left, W left, vi.), left

I Ik 47 %11 F
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5. Lexan is a plastic used to make compact discglaye lenses, and bullet-proof glass. One of thg
compounds used to make Lexan is phosgene (gC0boisonous gas. Phosgene is produced by
the reaction

CO(g) +Cl,(g)H Hif) COCl,(g)

for which K = 4.5 x18L/mol at 100. °C and K,=1.5 x 1§ atm".

Equal moles of CO and &dre reacted at 100. °C.  If the total pressurgailibrium is 5.0 atm,
calculate the equilibrium partial pressure of a# gases.

A. Pco=1.8 x 10%atm, R;=1.8 x 10" atm, Roc=5.0 atm

B. P.o=1.8x10°atm, Rp=1.8x 10° atm, Roci=5.0 atm

C. PR-o=5.0 atm, &=1.8 x 10" atm, Roc=5.0 atm
D. P.o=1.8x10°atm, Ry=5.0 atm, ®ci=5.0 atm
E. Ro=1.8x10%atm, Ry=5.0atm, ®ci=5.0 atm

6. Using table 7.2, arrange these species accotdititeir strength as bases® F, CI, NO,, and
CN.

TABLE 7.2 Values of K, for Some Common Monoprotic Acids

Formula Name Value of K,
HSO, Hydrogen sulfate ion 1.2:x1074
HCIO, Chlorous acid L2002
HC,H,CIO, Monochloracetic acid 1.35x 1072 gﬂ
HF Hydrofluoric acid 72 <107 2
HNO, Nitrous acid 4.0x10* -é
HC,H;0, Acetic acid 1.8 x10° |=
[Al(H,0)6]* Hydrated aluminum(III) ion T4 <107 :55
HOCI Hypochlorous acid 35 x10r® f
HCN Hydrocyanic acid 62x10°1° |2
NH, " Ammonium ion 5exd0 9 |7
HOC:Hjs Phenol 1.6 3107

Cl< H,0<F<NO,< CN.
F< H,O<CI<NO,<CN'.
NOy<F <CI'<H,0<CN.
CN< F<CI'<NO,'<H,0.
CI<F<NO, <H,0<CN.
CI'<F<H,0<NO, <CN'.

~® a0 o
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7. Calculate the pKa of the conjugate acid of wate®'H

-1.85
1.85
-1.74
1.74
7.00

moow>»

8. What isthe pH of 1.0 x18* M HI in water.

11.00
3.98
6.00
5.50
7.00

moow>»
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9. Calculate the fraction of G&: HCO;5 at pH=9.00

Given
H,CO, (aq) 2 H' (aq) + HCQ, &q)

Assume
[H[HCO,]

— \/
Kay= [HZCOS] =4.3x 10

HCO, (aq)J(# H (ag) + CQ> &q)

Assume
[H]I[CO,"]

_ 1
Kac= [HCO, ] =4.8 x 10

CO, (aq) + H,OU{# H @q) + HCQ éq;

4.8x10°
3.8x10°
0.95

2.3x10°
4.8x10"

moow>»

Fod 3 HF4
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10. Calculate the fraction of HCQ and at pH=8.00

Given
H,CO, (aq) 2 H' (aq) + HCQ, &q)

Assume
[H[HCO,]

Kai= [H,CO,] =2.6x10

HCO,” (aq)df# H' (ag) + CQO™ &q)

Assume
[H'][CO,"]

Kaz= [HCO, | =32x10

CO, (aq) + H,OU{# H @q) + HCQ éq;

0.95
0.83
0.76
0.42
0.59

moow>»

Foow g A8




Rz § a2 8 1045 & R 7 “TA L3144 3 AL

TR FEES TRy

3 Pe 2L F .
YRR 100 44 KA R4 A 5 100 A LERIFIB A

11. The principal equilibrium in a solution of NaHG@

HCO, (aq)+ HCQ &q) HiF H CQ éq)+ CG 4q

Where Ka= 5.2x10°, Ka= 3.3x10™.
What is the value of the equilibrium constant fustreaction?

6.4x10°
8.7x10"
3.3x10?
1.1x10*
1.1x10°

moow>»

12. Assume a 0.100 M solution of NB,H30, has a pH of 8.00.
NHs is a weak base andld;0, is the anion of a weak acid.
Calculate the Kof C,H30,, assume that the bof NHz=1.0x103,

1.0x10°
1.0x10
1.0x10°
1.0x10
1.0x10°

moow>»

13. Classify each of the following as a strong acidatvacid, strong base, or a weak base in
aqueous solution.

i. HNO; ii. HNGO; iii. CH3NH> iv. NaOH v. NH
vi. HF vii. HCGH viii. Ca(OH)» iX. bSOy

A. strong acid or base: i, iv, viii, ix ; weak acidlmase: i, iii, v, vi, vii
B. strong acid or base: i, ii , iii, v, vii,; weak dadr base: iv, vi, viii, ix
C. strong acid or base: ii, iv, vi, ix ; weak acidb@ase: i, iii, v, vii,viii
D. strong acid or base: ii, iv, vi, vii, iX ; weak dadr base: i, iii, v, viii
E. strong acid or base: ii, iv, vi, viii, ix ; weakidor base: i, iii, v, vii

Foow g A8 9 F % 11
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14. At 40.°C the value of I§is 2.92 x 13“. If the hydroxide ion concentration in a solutierd.10
M, what is the pH at 40. °C?

A. pH=11.53

pH =7.00

pH = 10.34

pH =12.53

pH = 6.77

moow

15. How much volume of concentrated (12 M )HCI in&Q mL of water, to get a pH = 1.50
solution?
A. 5.0 mL
B.4.2 mL
C.4.7mL
D.6.3mL
E.1.2mL

16. In a two bulb system shown below with total ntigées, the probability of finding all the
molecules of gas in the left bulb after openinguakre is defined as

N 1d ‘\E\\ Va
1 1 p :
A —=|= :
2" (2) H ==
3 |3
=
1 3
c. (= 6x10°
(3)

D. %Iog(lO)GX“’B

E 1 |ne><1o23

2
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17. The work function of an element is the energyreed to remove and electron from the
surface of the solid. The work function for litmus 279.7 kJ/mol. (that is, it takes 279.7 kJ of
energy to remove one mole of electrons from oneerbLi atoms on the surface of Li metal)
What is themaximum wavelength of light that can remove an electron from an atom in lithium
metal?

A. 1 nm
428 nm
2 pm
500 pm
5m

moow

18. Which one is the correct systematic name for HCIO
perchlorate

chlorate

chloric acid

hypochlorous acid

chlorous acid

moow>»

19.Which of the following are the correct names @& tbllowing compounds?
CoBr, CaCh, Al,O3, CrChk
A. cobalt(ll) bromide, calcium chloride, aluminumide, chromium(lil)chloride

B. cobalt bromide, calcium chloride, aluminum oxideromium trichloride

C. cobalt(l) dibromide, calcium chloride, aluminaxide, chromium(lil)chloride
D. cobalt(ll)bromide, calcium(l) chloride, aluminuoxide, chromium(lil)chloride
E. cobalt(ll)bromide, calcium chloride, aluminunt)ibxide, chromium(lll)chloride
20. The most accurate method for comparing massatofs is the use of the

A. ascale

B. elemental analyses

C. x-ray spectrometer

D. combustion device

E. mass spectrometer

Foow g R4 11 7% 11 %




