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(R=8.314 J/mol K, Ka(NH4"): 5.6 x10™'° K, (HNO,): 4.0 x10* Ko(HCN): 6.2 x10°10

K+(CH;COOH): 1.8 x10%, K4(HF): 7.2 x10* Ko(HOCI): 3.5 x107F)
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1. Consider five identical flasks filled with 1.0 mole different gases at 0 °C,
Flask A: COat250torr, FlaskB: Njat600torr, Flask C: H, at400 torr,
Flask D: O, at 800 torr, Flask E: CHy at 600 torr,
In which flask will the molecules have the greatest root mean square speed?
(MA (BB (CC (DD (BE
2. How many of the following (CN*, NO, O, OF*, OF) are diamagnetic?
A1 B2 (O3 D¢ @S
3. The wave function of 1s orbital for hydrogen atom may be represented as
(nag’) ' exp(-1/a.), where a,=5.29x10"! m. What’s the location of the local maximum
of the radial probability distribution?
(A0 B2 (C)a, (D)3a/2 (E)2a,
4. How many of the following molecules or ions (NOs, CIF;, COs%, PC13, BF3) have

triangle planar structures?
(A (B)l (C2 (D)3 (BM
5. What’s the hybridization of Cl atom in CIF,?
(Asp* B)p* (Odisp® D)Psp*  (B)dsp?
6. Rank the following bonds in order from less polar to most polar:
(1)N-O, (2)Ca-O, (3)C-F, (4)Br-Br, (5)K-F.
(A, 1,3,5,2 (B)4,3,1,5,2 (C4,3,1,2,5 D)4,1,3,2,5 (E)2,5,3,1,4
7. How many reactions listed below at constant pressure are predicted to have greater AH
than AE?
(a) 2 HF(g) > Ha(g) + Fx(g) (b) Na(g) + 3 Ha(g) = 2 HHs(g)
(c) 4 HHs(g) + 5 Ox(g) > 4 NO(g) + 6 -LO(g)  (d) 2 Os(g) > 3 Ox(2)
(A ®B)1 ©2 O3 (EM
8. If both I>(g) and I(g) have the same pressure, the process L2 (g) =2 2I(g)
(A)is spontaneous at low temperature and high pressure. (B)is spontaneous at low
temperature and low pressure. (C)is spontaneous at high temperature and high pressure.
(D)is spontaneous at high temperature and low pressure.
(E)is spontaneous at any temperature.
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9. How many nodes are there for the 3s orbital of the hydrogen atom?

(A0 B (€2 (D)3 (BM

10. Calculate AE (in kJ) when 2 mole of a liquid is vaporized at its boiling point (77 °C)
and 1.0 atm, given that AH,,,= 30.0 kJ/mol at 77 °C.
(A)63.5 (B)27.8 (C)33.6 (D)22.4 (E)54.2

11. How much water should be added to 10.0 mL of 12.0 M HCI so that it has the same pH
as 0.90 M acetic acid, CH:COQH?
(A)30mL  (B)300mL (C)3L (D)30L (E)300 L

12."How many of the following 0.10 M solutions (CaBrz, KNO,, NH4CI04, NHNO,,
HNOQO:s,) are acidic?
(A3 (B)2 (Ol (D4 (E)s

13. Name the following:

c o
CH3— CE'[- CIZH— (I%'- CE(CHz),
CH;

|
CHy

(A)3-methyl-4-chloro-1-isopropylpentanone (B)4-chloro-2,5-dimethyl-3-heptanone
(C)2-chloro-3-ethyl-1-isopropylbutanone (D)2-butyl,chloro,isobutanoyl methane
(E)isopropyl-chloro,methylbutyl ketone

14. How many isomers of an alcohol (formula C4H1¢0) can be oxidized to acid?
(M1 B2 ()3 D4 ®S5

15. What’s the total number of structural and geometric (cis-trans) isomers of C3HsC1?
(A B (©6 O7 ®S _

16. What’s the total number of pentapeptides composed of two phenylalanines, two
glycines, and one alanine?
(A)20 (B)24 (C)30 (D)0 (E)120

17. The reaction 2NO(g)+ Oxg) > 2 NO2(g) is believed to take place by
the following mechanism:

(DNO+ NO = N0, (rate constant: k; and k,, fast)
(2) 02+ N,O;, > 2NO, (rate constant k slow)

Derive the expression of [N;0,] by using steady-state approxiamtion,
(A [NOPAkr+ko[Oo])  (BYi[NOP/ (ki ka[O2]) (ks [NOJ/ (ko ki[O2])
(DX [NOV(ki+ka[Oz])  (B)ks[NOV/(kot ky[02])

18. What’s d[NO,]/dt under the condition k; >> ko[O;] in Problem 177
(Akaka[NOP[O)k:  (B)kika[NOJ[O,]/k; (C)2k ik [NOP05]/k.4
(D)k.1ko[NOJP/k, (E)kik2[NOP[O,]/k




o ) BNLRRETASE 107 BF R A HAE

% B AEER

=Rt - BE(EE S HHA * 0206 0 8 : 1
E3R#3K '

19. The concentration of Mg?* in seawater is 0.05 M. At what pH will 99 % of the Mg
be precipitated as the hydroxide? (K, for Mg(OH),= 9.0 x1071%)
(A1 (B)IL1 (C8.1 (D)12.1 (B)10.1
20. Order the following in order of increasing base strength:
(DHH:0, (2)F-, (3)OCI, (4)NH;, (5)CN-
(A2, 1,3,5,4 (B)1,2,3,5,4 (€)2,1,3,4,5 (D)4,5,3,2,1 (B)1,2,3,4,5
21. Which of the following is paramagnetic?
(A)[Za( 0)e*"  (B)[Co(NHz)s]** (strong field)  (C)[Cu(en)s]*
(D)[Fe(en)s]** (strong field)  (B)[Mn(en)s]** (strong field)
22. The complex ion [TiBr4]* is tetrahedral. How many unpaired-electrons are there in
the complex? '

(A ®1 (©)2 @3 (EM
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1. Benzene (CsHs) have a melting point of 5.0 °C, with an enthalpy of fusion of
10.0 kJ/mol . The molar heat capacities at constant pressure for solid and liquid
benzene are 100.0 J/K,mol and 130.0 J/K,mol, respectively.

(a)Calculate AHgy, (in kJ) for the freezing of benzene at 10.0 °C.
(b)Calculate of ASyys and ASqyrin (2). (M IMEREE HESB21E)
. (14 %)

2. Consider the reaction 3A + B + C < D + E, where the rate law is defined as

-d[A]dt =(1.5 x10? L*/mol® s)[AT*[B][C]
An experiment is carried out where [Blo=2.0M, [Clo=1.0 Mand [A]y=2.0x10* M.
(a)What’s the half-life of A ?
(b)What’s the concentration of D after 1.0 min? - (12%)

3. Describe how to make 2-methyl-2-propanol from an alkene. (8 %)




