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1. The reaction KHCyH,0,(aq) + NaOHusp - H,O(I) + KNaC;H,O4(aq) is classified as a(n)
(A) precipitation reaction (B) acid-base reaction
(C) oxidation-reduction reaction (D) none of the above

2. Which of the following solutions will have the highest electrical conductivity?
(A) 0.1 M CH,COOH(aq) (B)0.1 M NaCl{aq) {C)0.07 M Na,PO,(aq) (D) 1.0 M sucrose

3. Which of the following is not a valid set of quantum numbers? _ .
(A) n=2l 1=11 m1='l1n m:= _% [B] 11=31. IED:- l'l'l..“"ﬂ, m,= _% . ({:} ﬂ=3, 1=2: mf——S, ml_%
(D) n=2, 1=0, my=0, m,= -3 |

4. Which of the following is ground state electronic configuration for a Ni atom?
(A) [Ar]4sad®  (B) [Kr[dsad®  (C) [Ar]ds3d® (D) [Ar]3s?3d®

5. Which of the following species will have the highest jonization energy?
(A)Na*  (B)Ne (O)F (D)O" ‘

6. Which of the folHowing substances contains an atom that does not obey the octet rule?
(A)NH,” © (B)SO;©  (C)CIF; (D)0,

. 7. In the best Lewis structure for C10,", the formal charge on Cl is

(aye @1 ©z2 @O-1

8. What is the hybridization of the oxygen atom in H;C — 0 —CH,?
(A)sp  (B)sp® (C)sp’ (D)sp'd

9. Which of the following molecules is unstable in the gas phase?
(A)Li, (B}Be, (C)B; (D)C,

10. Which combination always results in a process being spontaneous?
(A) enthalpy change is negative and entropy change is negative
(B} enthalpy change is positive and entropy change is position
(C) enthalpy change is positive and entropy change is negative
(D) enthalpy change is negative and entropy change is positive

11. Which of the following substances should have the largést lattice energy?
(A)CsCl  (BYKBr (C)CaQ (D)BeO
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2. Which of the following gases will have the highest root-mean-square speed under identical
conditions?
(AYH,0 (B)Ne (C)Xe (D)He

13. Which one of the following molecules does not have a dipole moment?
(A)S0, (BYNO (C)CCl, (D)H,S

14. Which of the folowing aqueous solutions will have the lowest freezing point?
(A)0.10mNaCl  (B)0.15msucrose (C)0.10 mCaCl, (D) 0.05 m Na,PO,

13. The osmotic pressure of an aqueous solution is measured. Sore of the water is then allowed to
evaporate. How will the osmotic pressure of the new solution compare to that of the old?
(A)larger  ° (B)smaller (C) same magnitude
(D) cannot be determined from the information provided

'16. Cerium(I'V) ion reacts with thallium(l) ion in a one step reaction
2 Ce*(aq) + TI*(aq) — 2 Ce™(aq) + TP*(aq)
What is the overall order of the reaction?
A)1. B)2 €)3 D4

17. Which of the following does not affect the rate of a reaction?
(A) concentrations of reactions (B} temperature
(C) pl‘esen-:e ﬂf a EEl'El]"Ht (D) ail of the above affect the rate

18. For which of the following equilibrium reactions will K, = X7
(A)CO(q) + 2Hy(g) = CH;OH  (B) ZnOf(s) + CO{g) = Zn(l) + CD,{g}
(C) 204(g) # 3 O4(g) (D) COCly(g) = CO(g) + Cl(g)

19. A catalyst increases the rate of a chemical by providing a lower-energy mechanism for the
reaction. When this occurs which one of the following is not affected? -

(A) activation energy for the forward reaction  (B) equilibrium constant
(C) activation energy for the reverse reaction {D) rate of the reserve reaction

20. Which one of the following species acts as an acid in water?
(A)NaH (B)NH," (C) CH;NH, (D) CgH,

21. Which one of the following salts forms an acidic solution when dissolved in water?
(A) NH,C] {E} LiCl {(C)NaCl (D)KCI

22, Which of the following combinations of chemicals could be used to make a buffer solution?
(A) HCI/NaOH (B) HCUNH; (C) HCIH,PO, (D) none of the above
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23. For which of the following will the entropy increase?
(A) condensation  (B) reaction of magnesium with oxygen to form magnesium oxide
(C) sublimation of dry ice (D) reaction of nitrogen and hydrogen to form ammonia

24, The following two reactions occur in a galvanic cefl. At standard conditions, what species are

produced at the electrodes?
Agt+e — Ag E*=0.80V
Cu**+2e — Cu E*=(34 V

[ﬁ) Ag at cathode and Cu at anode (B) Ag at cathode and Cu® at anode
(C) Ag" at anode and Cu at cathode (D) Ag” at anode and Cv* at cathode

25. Which of the following species has its N atom or atoms in the —1 oxidation state?

26. What is the oxidation state of Cr in [Ni(en);l,[Cr(CN)g);?
(A)+2 (B)+3 (C)+6 (D)none of the above

27. Which of the following complex ions is colorless?
(A)Co(H,0)* (B)Mn(CN)¢™ (C) CrCly(H,0); (D) Ag(NH,)™*

W

28. The number of neutrons in *Fey is
{AY26 (B)29 (C)55 (D)noneofthe above

29. Radiation from radioactive species is dangerous to ﬂrganisrﬁs because
(A) it cause nuclear reactions in the cells  (B) it ionizes molecules in the cells
(C) all radionuclides are poisonous (D) none of the above

30. How many isomers are there of C,Hy?
(A)3 (B)4 ()5 (D)6

31. Which of the following molecules is the most polar?
(A)ethane (B) ethylene (C) acetaldehyde (D) acetic acid

32. Which of the following molecules is the most highly oxidized?
(A) ethanol  (B) 1,2-cthanediol (C) acetaldehyde (D) acetic acid

33. Which of the following melecules contains a chiral carbon?
(A) 1,3,5-trichlorobenzene (B} 4-chloroheptane (C) 2-bromobutane
(D) 2,4-dimethylpentane

34. How many unpaired electrons are present in the gaseous molecule B;?

(A}0 (B)1 (€2 (D)3
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1. Balance the following equations,
(a2) MnO,*(aq) — MnO,(ag) + MnOu(s) - (in acidic solution)
(b) NO; (aq) + Zn(s) —> Zn*(aq) + NO(g) (i basic solution)

2. Name the following species (in English).
(@) Cay(PO,),
(b) CCl,
(c) C;H,OC,H;
(d) Co(NH;).Clg

EAHEA (%16 90 BHM 4 5o AR KBE > FHRFHE)

1. The reaction of an organic ester with a strong base is second order with a rate constant equal to
4.50 L-mol "min™". If the initial concentrations of ester and base are both 0.200 M, what is the
ester concentration remaining after 10.0 minutes?

2. At 25°C,K,, for PbSO, is 2.8 x 10, Calculate the standard free-energy change at 25°C for the
reaction.PbSO,(s) = Pb*{aq) + CrO(aq). (R =8.314 J/KK)

3. Calculate the pH of a solution that is a mixture of 0.100 M acetic acid and 0.100 M sodium
acetate. (acetic acid: K, = 1.80 x 107) '

4, Caicﬁlate the de Broglie wavelength of 2 9.11 x 10 kg electron moving at 2% of the speed of
light. (e=3.00x 10*ms™, A= 6.626 x 107 I's) -




