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1) Set energy as the y-axis, atomic number as the x axis. Draw the plot to show the trend

of ionization energy for the second period of elements. (20 pts)

2) Determine the electron configurations of (a) Ti (b) Cr (c) Cu (d) Mg. (20 pts)

3) Draw the structure that shows bonded atoms and lone pairs of AICl; and also identify

the hybridization of the central atoms. (20 pts)

4) A sample of gas changes from Py, V; and T, to P,, V, and T, by one path and then back

to P;, V| and T, by another path. Which of the following must be zero for the gas in
this cycle? AT, AP, AV, g, w, AE. (20 pts)

5) For the reaction: 2 N;Os — 4 NO, + O, its rate law is: d{gz] = k[N,0,]

the elementary processes are:

ky
|
—

N,Os x NO; + NOjs

NO, + NO; 2~ NO+NO,+ 0O,

NO; +NO £~ 2NO,

Calculate the rate constant k in terms of k;, £.;, k, and k3 by using steady state
approximation. (20 pts)
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1. Which are acid-base reactions according to Brensted-Lowry theory? (5 pts)

' (U: 9 + CH CEH ﬁ - s
CHS/ \O 3 3 —_— CHS/C\E.H + CHy—NH,
e e
] AlCl; + Igf: —_— AICL;@
< - ® .0
I CH3—NH; + p-ci: —  oHm, R
@® 0 s
v CH3*NH3 + H-0: ) CH3—“NH2 + HZO

(@ LIl (b LI,IV (c) LILII @ LILIV (e)LII

2. Which compounds are Lewis bases? (5 pts)
M (1D (I11) (Iv)

® S
H,0 CH;——CH——CHj,4 BCl, Br

(@ LI () LII () HNLIV (@ LI () LIV

3. Stereoisomers that are not mirror images are called: (5 pts)

(a) enantiomers (b.) diastereomers (¢) meso compounds (d.) stereogenic  ( e.) symmetrical

4. Which molecules are secondary alcohols? (5 pts)
OH — @OH
OH
HO
] v

| 1}
(a) 1,1 OILIV () LI @ LIV

5. Arrange the amines in order of increasing basicity (from weakest to strongest base). (5 pts)
NH, NH, NH, ? '
sHoNoNe
CH,
| 1 [l 1%

@LILULIV (b) ILLILIV () IV,ILULT (d) ILI IV,
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6. Which compounds are acetals? (5 pts)

QCI’& Q\OH

0" “ocHs

1 I

11
CHs
0 o]
g Je
0 o}
v v

@ LI ) IL M (¢ ULIV (d) IV,V

7. Which compound has the highest boiling point? (5 pts)
(a) (b) (d

(©)
H OH
/\/\ /\/\OH /\/Ko /\AO
8. Which compound is the best nucleophile in a SN2 reaction? (5 pts)
(a) CH;CO; (b) OH (¢) H20 (d) CH;0H

9. Predict the major products of the following reaction. (50 pts.)

(@)
CTO3
CH3CH2CI'I2CH20H —
H,0*
(b)
CH,4 HBr
CHsC==CH, .
(c)
O(DH i HCl ————
(d)

NaBH,
0]
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0
Br,
)
O

1. -~~~ MgBr
—
2. Ho*

(g)
0
\]J\ + /L H,S0,
OH OH S —
(h)
@ .

2. H,0, H*
@
E G=—=CH
. Hz
ﬁ —
Lindlar catalyst
)

OCH,CHy  Hp;
—_—
H20

10- Propose a structure for the following compounds whose '"H NMR spectra is shown. (10 pts.)

C4sH100
Twom, Rt [ ¥ : R
™ i
shift  aray | i |
122 180
| 3 100 j i1
] L 20 ]
b J |
£ | =TTk
H ! f
g i I ué. ,J"-»"n-{_. i
. i 1aas ]
S o = e PN A W—:"“' L.M_.’
i g 8 7 & 5 4 3 2 1 o ppm
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1. Define (a) molarity(3pt) (b) molality(3pt) (c) parts per million (2pt) (d) parts per billion (2pt)

2. Describe the preparation of 750 mL of 6.00 M H3PO4 from the commercial reagent that is 86%
H3PO4 (w/w) and has a specific gravity of 1.71. (H3PO4, 98.0 g/mol) (10pt)

3. Calculate the ionic strength of a solution that is
(a) 0.01 M in KNOs.
(b) 0.05 M in KNO3 and 0.1 M in NaSO,.(10pt)

=

Write the charge-balance equations for an aqueous solution that contains NaCl, Ba(ClOy4),, and
ALy(SO4)s. (10pt)

5. Can Fe'* and Mg”" be separated quantitatively as hydroxides from a solution that is 0.10 M in each
cation? If the separation is possible, what range of OH concentrations is permissible? (10pt)

(Fe(OH); : Ko =2.0 x 107, Mg(OH), : Ky =7.1 x 10712)

6. What is the pH of a solution that is 2.00 x 10 M in NaOH? (Hint: In such a dilute solution you
must take into account the contribution of H,0 to the hydroxide ion concentration.) (10 pt)

7. EDTA &R ?7(#x24% + 62X + A2 )U0pD)

8.  Draw the electrolytic cell for Cu | Cu®*(0.0200 M) | | Ag"(0.0200 M) | Ag(10 pt)

9. SFEANTI(D)-C)BEHARLEBE S FRASLE £ 89 RIE F A $15(20 pt)

i i
_ i i
Frequency {Hz) 10°0 1078 108 i 10" 10" | 10°
- T T T ] T l T T ] | 1 (
Cosrmic | ; {2) 3) i 5 :
rays | FTAYS (1 (3 A (3 Radio <
] | . ! i ] ‘
Wavelength (m) 1072 4o~ e 107 16-® 10~
{

X OERLFARLE TAHEESL ) LS
2ARBME AR TERMKER -
SAANMEFTERANEM  ER FRIAWTHETE R E2ARLE




	SG-330-2.pdf
	SG-330-3.pdf

