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1. A specific wave function for a given electron is often called

(1) a quantum number: (2) an operator: (3) an orbital; (4) a speclmt’;r:}i;— (5) a Hamiltonian.

2. The observation of a diffraction pattern formed by scattered electrons from a metal surface shows that eleclro{ﬁ;=
(1) have charge; (2) have spin; (3) behave like waves; (4) have mass; (5) behave like particles.

3. If the energy levels available to the electron in the hydrogen atom is
18 Z2
E=-2178x10 (”—ZJ (in joule)

What will be the minimum energy required to remove the electron from a hydrogen atom in its ground state?
1 . ?
(1) 2.178 x 10" I; (2) 0 J; (3) —2.178 x 108 T(4) 2178 x 107 1; (5) 1.634x 1078 J.

4. Which of the following set of quantum numbers is allowed in the hydrogen atom?
(Da=1,1=0, m= 2, Dn=3,1=2,m= 2, n=4,1=3, m=4, B n=0,1=0 m=0; SYn=1,I=-1,m=1.

5. The integrated rate law for a second-order reaction is —17:

1
(A1 [4],

+hkt where [A]o is the initial concentration of 4. The

expression for half-life is
(1) 0.693/k; (2) (K[A]5)/0.693; (3) k([ A]o); (4) 1/i([A]o); (5) 0.693/(k[A],).
6. When concentration is expressed in “moles/liter (M)”, a third-order rate constant has units of
()M (2) M (3) M7 (4) M2 (5) Ms.
7. The half-life for a first-order reaction involving Q is 80.0 seconds. The initial concentration of Q is 1.0 molar. The

concentration of Q after 40 seconds is
(1) 0.25 M; (2) 0.50 M; (3) 0.71 M; (4) 0.90 M; (5) 0.75 M.
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Which of the following expressions correctly represents the rate of formation of B (9,53—) for the mechanism shown above?
3

(D) ;a[B] + k[C] + &ICT; (2) b[A] + k[C] - k[C]; (3) ka[A] - &a[B] + &[Cl; (4) ki[A] - k[C] + ki [B];
(3) |a[B] + ko[ C] - k3[A]

9. For the reaction above, AG” = ~163 kilojoules at 298 K. The equilibrium constant K, for the reaction as shown is

3
O;() — -0,
1.1;(2) 0.94; (3) 8.8 xi07"%; (4) 8.8 x107%; (5) 3.7 x10%.
10. When the equilibrium mixture of gaseous, colorless N2O4 and brown NO, is heated at constant volume, which of the

following description is correct about the system? )
(1) The density won’t change; (2) The degree of dissociation decreased; (3) The color becomes lighter; (4) The average

molar mass increases; (5) The pressure decreases

11. At constant pressure and temperature, which of the following is true for spontaneous endothermic reactions?
(1) They sometimes have AH > TAS, (2) They always have AS > 0; (3) They won’t occur at high pressure; (4) They won’t

occur at low pressure; (5) The sometimes have AG > 0

12. The quantity TAS can be expressed in units of
()J; (D K;(3) I K; (9T K (5) L-atm-K ™.

13. Which of the following processes defines the lattice energy of NaCl?
(1) Na(g) + CI (g) - NaCl(g); (2) Na'(g) + Cl(g) — NaCl(g); (3) Na(g) + 4Cl, (g) — NaCl(s); (4) Na'(g) + Cl (g) —

NaCl(s); (5) Na(g) + Cl (g) — NaCl(s)
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14.1f the elementary process of the collisional dissociation of I at high temperature is as the following:
k
2L() —= 21(g) + 1,(g)

The rate of formation of I(g) should be given by

111 _ 7. d[!) N d[I] ) d[]] [7 ]5 d[! LT
(H)~ =260 (===} )yddo 2. i 1 21" dif] . [1,]
dt ki a ~MhL G ar LT @) a2 A ©) dr _sz.

15. For a spontaneous process in an isolated system, which of the following is true regarding to the entropy change of the
system?
(1) It is always negative: (2) 1t is always positive; (3) 1t is always zero; (4) It is negative if the process is endothermic; (5)
None of the above

16. Based on the mechanism shown below for the intermediate A‘,

k|
A+S T2 A'+§

. ke
A" ——=p

the rate of formation of product B can be given by

dlB] __kk[A]LS] 48] _ : dlB] _ kkyl4]
. o (k\[S]+ky)’ @~ =hs: © dr [S]+k,’ ® k,[S]
ﬂB‘]_ kik,[4][S]
dr (k[S]+k,)

dB)_ KAANS). o

17. Which of the following statement is generally true regarding to the relationship between the rate constant, k, the Arrhenius
activation energy, £, and the temperature (y?
(1) A plot of Ink vs. In1/7"is a straight line with slope £,/R; (2) A plot of Ink vs. InT'is a straight line with slope £,/R
(3) Aplot of Ink vs. InT is a straight line with slope —L(/R; (4) A plot of Ink vs. In1/Tis a straight line with slope —£,/R
(5) Aplot of Ink vs. T'is a straight line with slope E,/R

I8. One mole of an ideal gas expands isothermally until its volume is doubled. What is the change in AG for this process?

1 1
(1) e**;(2) RTI2;(3) RTln%;(zi) RlnE;(S) Tlng.

19. If the elementary step P — Q has a reaction enthalpy of — 60 KJ and an activation energy of 10 KJ, the activation energy for
the reverse step is
(1) 0 KIJ; (2) =70 KJ; (3) =50 KJ; (4) 50 KJ; (5) 70 KJ.
20. If argon gas trapped in a cylinder with a movable piston undergoes an adiabatic expansion, which of the following
statements is correct for the expansion? (g = heat; w = work; AU = internal energy change)

D g=w; (2) AU=q;(3YAU=0, (4) w=3q; (5) AU=w.

=~ Mg (K105
1. Based on the VSEPR model, describe the “molecular geometries” in English of the following compounds/species:
(B A1 50 25 90)
(1) XeF,0; (2) SiFy; (3) PCls; (4) SeClg; (5) SO
2. Give the electron configurations of the following atoms: (F-+)s88 1 4> £ 5 4)

(1) Boron; (2) Nitrogen; (3) Neon; (4) Potassium; (5) Sulfur
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(Atomic mwight; Na /123, A1/27,K /39, Ca /40, Mn /55, C /12, N /14,0/16,H /1, He /4, F /19, C1/35.5, P/31, Br /80)
Some useful informations

In2 = 0.693 InX ~ 2.303xlog X

V2 =1.414 3 =1.732
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L. Match the following questions and answers: (For example: A = 5) (2 pts))
A. What is the law of multiple proportions?
B. What 1s Le Chatelier's principle?
Select your answers from this following providing answers:
1. The rate of effusion of a gas is proportional to the square root of the masses of the gas particles
2. The rate of effusion of a gas is proportional to the masses of the gas particles
3. If a change in conditions (a "stress") is imposed on a system at equilibrium, the equilibrium position will shift in a
direction that tends to enhance that change in conditions.
4. 1f a change in conditions (a "stress") is imposed on a system at equilibrium, the equilibrium position will shift in a
direction that tends.to reduce that change in conditions.
5. A given compound always contains exactly the same proportion of elements by mass.
6. When two elements form a series of compounds, the ratios of the masses of the second element that combine with 1

gram of the first element can always be reduced to small whole numbers. a given compound should always contain the s

ame combination of these atoms

2. Under what conditions, the behavior of real gases is more likely the ideal gas? (2 pts)
1. Low pressure, low temperature. 2. High pressure, high temperature.

3. High pressure, low temperature. 4. Low pressure, high temperature.

3. Balance the following oxidation-reduction reactions: (2 pts)
Py +aH,0+bOH — ¢ HPO;* +d PH;

Then what’s the numberof a+b+c+d=7
1.4 2.5 3.6 4.7 5.8 6.9 7. 10 8. 11 9.12 10. 13 11. 14

AL25°C and 1 atm, 200 g NalN; was inflated, calculate the volume (L) of the gas released from it. (2 pts)
1. 14 2.28 3.56 4.70 5.98 6. 105 7.112 8. 128 9.156 10.224

-

For the gas reaction of NH; with HBr, if no air were present in the reaction tube, calculate the ratio of these two gases

(NH; : HBr) traveling distances. (2 pt)

1.0.21 2.0.45 3.1.0 4.1.6 5.2.2 6.2.9 7.3.6 8.4.38 9.9.6

6. NOCI, which decomposes to form the gases NO and Cls. (2 pts)

2 NOCI (9) 2NO (g) + Cl; (g)
At 35°C the equilibrium constant is 1.6 x 10° mol/L. In an experiment in which 1.0 mole of NOCI is placed in a 2.0-liter

{lask, Calculate the equilibrium concentrations (M) of [NOJ.

1. 0.01 2.0.02 3.004 4.008 501 602 7.04 8§08 9.1.0 10.2.0
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The product is colorless in the dimerization of yellow NO, gas. If it was found that as  the reaction lemperature increase,
the color of the mixture is getting darker. (2 pts)

A. Is this dimerization reaction an endothermic or exothermic reaction?

B. K (equilibrium constant) become smaller or bigger as temperature decrease?

Select your answer from this following providing answers :

1. A, endothermic B. smaller; 2. A, exothermic B. smaller ;3. A. endothermic B, Larger; 4. A. exothermic B, Larger

Pick up two that are not state function: (2 pts)
1. Energy 2. Enthalpy 3. Heat 4. Height 5. Pressure . Temperature 7. Volume 8. Work 9. Entropy

Arrange the following species, H:0, Ay, CI, and A, according to their strength as bases: (2 pts)
(Ka:HA =9x10" and HA,=4x 10

1L A=Ay >H,0>CI" 2. A=A >CI>H,0 3. Ay PH,0>A>Cl1 4. A >H,0>A,>Cr

5.CI=A>A,>H,0 6. A=A CH,0>CI 7. Ay>A>CI>H,0 8. A >Cl>A>H,0

Estimate the pHofa0.10 M NH,4Cl solution. The Ky, value for NH;is 1.8 x107°, (2 pts)
1.4.1 2.5.1 3.6.1 4.7.1 5.8.1 6.9.1 7.10.1 8.11.1

(2 pts)

A. A'1.0 M NHj solution was added some NH,Cl, how the pH change? (smaller or bigger or ?7)

B. A1 M HF solution was added some Nal, how the percent dissociation change? (smaller or bigger or ?)
Select your answer from this following providing answers :

1. A. smaller B. smaller 2. A. smaller B. bigger 3. A, bigger B. smaller

4. A. bigger  B. bigger 5. A. No Change B.No Change 6. A. No Change B. Smaller

In the titration of the triprotic (HsA) acid with NaOH, in some stages the solution will contain amphoteric anions as the

Only major species (such as H.A or HAZ'). Estimate the pH of a 1.0 M solution of NaH, A, it H3A, with K, =1 x 107,

Ke2 = 1x10%; Ky3=1x 10" (2 pts)

1.3.0 2,45 3.55 4.65 575 6.80 7.85 8.95 9.105 10.11.5

Estimate the equilibrium concentrations of the species HPO, ina 5.0 M H;PO, solution, (2 pts)

IFH3POy with kyy =7 x 107, k= 7x 10%, kg = 7 x 10713 3 i . .
L7x10%;2.7x10%;3.7x10%;4.7x 10% 5. 7x 10 6. 7 x 107 7.7x10% 8. 7x 10% 9. 7x 107% 10. 7 x 10

Calculate the solui)ility of solid AgCl in a 1.0 M NHj solution, (4 pts)

- - -10
AgCl (s) === Ag" (aq) + CI' (aq) Ksp=1.0X 10
3
Ag" (aq) + NH; (aq) == Ag(NH3)" (aq) Ky =1.0X 10

3
Ag(NH3)" (aq) + NH; (aq) === Ag(NHa),* (aq) K, =1.0 X 10

- -5 -6 -7
105 2.1x10" 3. 5%x10%4.1x10% 5.5x10% 6.1x10° 7.1x10* 8.1x10° 9.1x10° 10.1x10
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15, When a buffered solution has a pH value close to 7, you need to calculate the [H*] contribution from H,0. Using the
following equations to derive the exact treatment of the [H™] for a buffered solution (K,

[HA], = the initial concentration of HA, [NaA],= the initial conceniration of NaA, assu

[NaA], is known). (4 pts)

H20 () == H"(aq)+ OH (aq) Ky = [H'][OH]

HY[A" HT- K,*
HA (ag) == H* (aqg) + A (aq) K,= {_...].[_]_ [:> K, =

[HA] K e
NaA (ag) == Na® (aq) + A" (aq) S 2

Then what’s the number of atb+c+d+e+f=7

1.4 2.5 3.6 4.7 5.8 6.9 7.10 8. 11 9.12
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= equilibrium constant of HA,
me the value of K,,; K,: [HA],;

10. 13

16. A system with 1 mol of a monatomic ideal gas that is taken from state A (Pa=5atm, V4, =10 L) to state B (Ps =5 atm,
Vi =40 L) at a constant pressure process: Calculate the ¢, w, AE and AH (Gas constant R = 8.314 JK 'mol™ or 0.08206 L atm
K" mol”, make sure their signs (L) is considered from the system’s point of view) (8 pts)

State A
Py=5 atm

State B
Pp=5 atm
V=100

Vg =40L

State w q AE l

AH

A=2B

2 pts (kJ) 2 pts (kJ) 2pts (k) |

2 pts (kTI)

]

17. Name the elements or compounds in English: For example: H = Hydrogen. (8 pts)

LK =2 2pts 3. O;F, 2> 2pts

2.Mo = 2pis 4.HCIO, =2 2pts




