%MHE’M 2o A 3K A B K G i 1h 4L & A AR 5

—_
s m

BReA 1. BEFR—RBAKE L TRIARTEHT
2. SATKUFTESR ~ AANSARASR » (B LIV RE -
3. EFHRRET RE-WAR - (ELZARWEWIBIL » TRIATE S -

— ~iRFM . (50% > A2 0 FHlde)

1. Which of the following reactions would be endothermic?
(A) Hy(g) > 2 H(g) (B)2 H,(g) + O,(g) > 2 H,0(g) (C) H,0(g) ~ HyO()
(D) HCl(ag) + NaOH(aq) — NaCl(aq) + H,0(l) (E) none of the above '

2. Which of the following particles has the largest charge-to-mass ratio?
(A) a proton (B) a neutron (C) an a-particle (D) an electron (E) a Li * jon

3. Which of the following transitions in a hydrogen atom results in the absorption
of a photon with the largest energy?
(A)n=2ton=3 (Byn=2ton=4 (C)n=1ton=4 (D)n=3ton=|
(E) n=3 ton=2

4. Which of the following sets of n, [, m, and s quantum numbers can be describe «n
electron in a 2p orbital?
(A2, 1,0, —% (B)2, 0,0, % ©)2,2, l,% D)3,2,1, 2‘ (BE)3, 1,0, %
5. Which ofthe following ionization energies (/E) is the largest?
(A) Ist IE of Ba (B) Ist IE of Mg (C) 2nd IE of Ba (D) 2nd IE of Mg
(E) 3rd IE of Al (F) 3ed IE of Mg

6. Which of the following molecules have the same shape or geometry?
(A) NH; and H,0 (B) NH; and BeH, (C) H,0 and BeH,
(D) NH;", H,0, and BeH, (E) none of the above

7. Which of the following describes the products of the reaction of calcium metal
and water?
(A) Ca’*, OH", and H, (B) Ca**, H', and O, (C) Ca’*, H", and OH
(D) Ca?* and OH (E) Ca’*, OH, and H*

8. Which of the following compounds should not exist?
(A) NayP (B) (NH4);PO, (C) PO, (D) PH, (E) POCly

9. Which of the following ions is the conjugate base of a strong acid?
(A) OH" (B) HSO4 (C) NH,™ (D) s+ (B) H;0"
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Which of the following is not an cxamplé of a d? transition-metal complex?
(A) TiO, (B) V02+ ©) Cr2072' (D) MnO4 (E) none of the above

. Sodium crystallizes in a structure in which the coordination number is eight.
Which structure best describes this crystal?
(A) simple cubic (B) body-centered cubic (C) cubic closest packed
(D) hexagonal closest packed (E) none of the above

Which of the following statements correctly describes a system for which Q, is
larger than K7

(A) The reaction is at equilibrium. (B) The reaction must shift to the right to reach
equilibrium. (C) The reaction must shift to the left to reach the equilibrium.

(D) The reaction can never reach equilibrium. (E) none of the above

Under which set of conditions will the following reaction shift to the right to reach
equilibrium?

2 80,(g) + Oy(g) === 2 80;(8)
AK. <1 B)K.>1 (C)QC< K. (D)Q. =K, (B)Q, > K

Which of the following describes the change that occurs in the concentration of H,0
when ammonia reacts with oxygen (o form nitrogen oxide and water according to the
following equation if the change in the NH; concentration is A?

4 NHj3(g) + 5 O,(g) === 4 NO(g) + 6 H,0(g)
(A) A (B) 1.5A (C)2A (D) 4A (E) 6A

Which of the following equations correctly describes the relationship between K, {or
the formate ion (HCO;") and K|, for formic acid (HCO,H)?

(A)K,=K,xK, B)K, = K /K, ©C) K,=K,/K,(D)K, = K, + K,

(E) Kl) = Kw - K, '

a

Which of the following mixtures would make the best buffer?
(A) HCl and NaCl (B) NaOAc and NH; (C) HOAc and NH,Cl
(D) NaOAc and NH,C! (E) NH; and NH,C}

Which of the following is a Lewis acid?
(A) CO (B) CyH, (C) BeF, (D) CHy (E) NF;

Which of the following equations describes the relationship between the complex
formation equilibrium constant, I\f, and the complex dissociation equilibrium
constant, K, for the Fe(CN)6 complex ion?

(A) K=K, B)K,=K,, | Ky (C)Ke= K4/ KW (D) K, = Ky, x Kd

(E) Kf = 1/ K,

19. Which of the following cannot be an rcducing agent?

(A)H, (B)Cl, (C) Fe'* (D) Al (E) LiH
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20. Which of the following describes an oxidation-reduction reaction at equilibrium?
(AE=0BE =0CE=E D)Q.=0 (E)YInhK, =0

21. Which of the following can be oxidized to form an aldehyde (R-CHO)?
(A) CH4CH,0H (B) CH;CHOHCHj (C) CH3;0CH; (D) (CH3),C=0
(E) none of the above

22. What is the molecular geometry of the compound formed by the reaction of nitrcgen
with fluorine?
(A) bent (B) trigonal planar (C) trigonal pyramidal (D) trigonal bipyramidal
(E) none of the above

23. Which of the following gases would diffuse fastest at room temperature?
(A) NHy (B) CO (C) H,S (D) F, (E) CO,

24. Which graph is not a straight line for an ideal gas?
(A) V versus T (n and P constant) (B) T versus P (n and V constant)
(C) P versus 1/V (n and T constant) (D) n versus 1/T (P and V constant)
(E) n versus /P (V and T constant)

25. If x mol of solid salt NaA are dissolved in a solution containing z mol/L of the weak
acid HA with the acid-ionization equilibrium constant K,, [H3O+J is (if we assurae
no change in volume)

(A) z-x (B) [(z/x)Ka]o-s (©) z+x)K, (D) (z/x)K, (E) none of the above
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1. Which of the following pairs of elements should combine to give covalent compounds?
(A) MgCl, + 0, (B)CL, + F, (C)Cl, + Cr (D) Sg + Na
(E)Cu + Sn (F)Hg + Zn

2. Which of the following compounds should conduct an electric current when dissolved
in water?

3. For which of the following substances is /JHf" equal to zero?
(A) Py(s) (B) HO() (C) O3(g) (D) Cl(g) (E) Fy(g) (F) Cgpls)

4. Which of the following molecules are best described as bent, or angular?
(A) H,S (B) CO, (C) CINO (D) NH,™ (E) O3 (F) BeF,
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5. Which of the following oxides of nitrogen are paramagnetic?
(A) N,O (B) NO (C) NO, (D) N,0O3 (E) NyO4 (F) N,Os

6. Which of the lollowing compounds are acids when dissolve in water?
(A) SO, (B) HNO; (C) StO (D) HI (E) K;S (F) AI(OH),4

7. Which of the following octahedral complexes can form cis/trans isomers?
(A) Co(NH3)g>* (B) Co(NH3)sCI** (C) Co(NH;)5(H,0)** (D) Co(NH3),Cl,"
(E) Co(NH3)4(H,0),** (F) Co(NH3);(H,0)53*

8. Which of the following can be both an oxidizing agent and a reducing agent?
(A)H, (B) 1, (C) H,0, (D) P4 (E)Sg (F) Fy

9. Which of the following molecules are planar?
(A) SO; (B) SO3* (C) NO3™ (D) PFy (E) BH; (F) CO4*

10. Which of the following units are SI units?
(A)s (B)kg (C)atm (D)L (E)°C (F)mol

E~MERTRE D (20%)

I. The "meter" has been defined as the length equal to 1,650,763.73 wavelengths o the
orange-red line of the emission spectrum of krypton-86 atom. Calculate
(a) the wavelength and (b) the frequency of this orange-red radiation. (3%, 3%)

2. Calculate (a) the pH value and (b) the l-l3O+ concentration in a 0.0001 M solution of
hydrocyanic acid (HCN, K, = 6 x 109, (3%, 3%)

3. Balance the following oxidation-reduction equations that occur in basic solution.
(a) NO(g) + MnOy (ag) —> NO3’(ag) + MnO,(s) (4%)
(b) NHsz(ag) -+ MnO, (aq) > Ny(g) + MnO,(s) (4%)
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