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1. Which of the following types of nuclear decay reesults in an

2

7.

- increase in the nuclear charge?

A) positron emisgion B) gamma emission !
¢} electron capture D) beta emission
E) alpha emission

; Z.521 x 13,51
. What is the best answer to report for + 0.317?

2.78
A) 12.6 B) 12.5613 C) 13
D) 12.5s61 E) 12.56

4

pressure of €O, is 4.0 X 10°° atm?

4 5

A) 5.8 x 10 ~ g/100 g H,0 B) 6.8 x 10~ g/100 g H,0

¢ 5.2 x 107° g/100 g HO D) 2.72 x 107>

5

g/l100 g H,0

E) 1.35 x 10 ° g/100 g H,0

. A ligand is )

A) a Lewis base. B} a chelate. ¢) an ion.
D) a Lewis acid. ‘E) bidentate. '

For an ideal gas, which pairs of variables are directly
proportional to each other (if all other factors remain
constant) ?

W N
<
<<

. n,

A) 1 and 2 only B) 1 and 3 only
¢) 3 and 4 only D) 2 only
E} 1, 3, and 4 only

. Which of the following statements is not a
characteristic of acids in aquecus solution?

A) They have a slippery feeling.

B) They are electrolytes.

C) They taste sour.

D) They react with a base to yield a salt.

E) They react with CaCO3 to produce co,, .

If the rate law for a reaction is
R = k[c103‘1[1'][H+]2

What are the units of k when tiwme is in seconds and the
concentration is in moles per litex?
2 3 ea T - 2
m
mol B) T TR ¢ N R D) Ls E) mol”

A) Tao
Les molzis mol™ ¢s mol L2

Sparkling wine is bottled under a CO, pressure of 4.0 atm.
The solubility of CO, at 4.0 atm is 0.68 g/i00 g H,0. What
is its solubility after the bottle is opened if the partial
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8. A given masg of gas occupies a volume of 4.00 L at 60°C and
550 mmHg. Which of the following mathematical expressions ~
will yield its pressure at 3.00 L and 30°C?
4.00 303 2.00 303 -
A) 550 x 740 X 333 B) 550 X 700 * 333 .
3.00 333 4.00 , 30 .
C) 550 x 4750 * 303 D) 550 x 3750 * %0
3.00 _ 30 -5
E) 550 x 200 ¥ %0
9. How many electrons does the ion 26 e3+ have?
A) 53 B) 56 C) 23 D} 29 E) 26 7
10. A 0.0100-mol sample of urea, NHZCONHZ, contains
A) 4.82 x 10%? atoms. " B) 4.82 x 10%3 atoms.
©) 6.02 x 1023 molecules. D) 4.82 x 10%% atoms. r
E) 6.02 x 1022 molecules. 410
11. The atomlc mass of Ga is 69.72. There are only two
naturally occurring isotopes of gallium, 69Ga and 71Ga. The .
natural abundance of the 63ga isotope must be approximately
A) 50%. B) 60%. C) 30%. D} 40%. B} 70% T
12. One can show that gasoline iz a mixture of comPOLnds Yy - e
A} measuring its temperature during distillation.
B} measuring its freezing point.
C) measuring its density. N
D) measuring its molecular mass.
E) mgasuring its specific gravity. A8
i3. Which of the following equations represents roasting?
A) WO3 + 3H2 — W + 3H20 -
—>
B) 2A1(0H)3 A1203 + 3H20
C) AL{(OH), + OH —> AL(OH),
D) 2ZnS + 302 —> 2Zn0 + 2802 -
E}) Zn0 + C —?* Zn + €O
' 120
14. The numerical value of the Faraday constant is given as .
96,500. This value represents
A} the number of electrons. corresponding to one coulomb of .
charge.
B) the number of ions discharged by the passage of one mole of o
- electrons. i
¢} the number of electrons corresponding to one mole of
eleckric charge. 7
amp
D) 96,500 S °. i
) the number of coulombs carried by one mole of electrons. 95

15. The pH of 0.1 M NH, is approxlmately
A) 1, B) 3. C) 11, b} 13. . E} 7.
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16. A mixture of NO and O2 at a fixed temperature reacts

according to the eguation 1.

1 RN | . . - .
NOo(g) + 30,(g) === NO, (g} .

When equilibrium is established, which of the following -
ratios is constant, regardless of the initial
concentrations of NO and C,7

2 g
e . 2 .
[0, ] [(NO] [Nozl [NO] [oz] ‘ i
a) o3 B) 7 | = 2
2 5 10,1 [NO] ~INoy]
[NO,] [No, ] _
AT B} =1
‘2 [50,1 [NO] ]

17. The radiation that has the greatest penetration power is

A) positron. B) x-ray. C} beta.
D} alpha. ~ E) gamma. -
18. N,0, (g} = 2NO,(g) . : -

At 25°C and one atmosphere préssure, one mole of'N204"forms -
an equilibrium mixture with NO,. At equilibrium there is

0.815 mol N204 and 0.370 mol NO,. At 55°C and one

atmosphere pressure, one mole of N204 forms an eguilibrium

mixture containing 0.50 mol N,O, and 1.0 mol NO,.

Therefore, we can conclude that
A) heat is evolved when N,0, goes to NO,.

B} NO,, reacte fagter at 25°C than at 55°C.

¢} the equilibrium constant for the reaction above will
increase with temperature.
D) the reaction above is exothermic.
E) Noé'molecules are colliding with each other more frequently -

at 25°C than at 55°C.
19. The geometry of the 80,

A} trigonal planar. : B) bent. . : -
C) trigonal pyramidal. D) tetrahedral.
E) linear.

molecule is best described as

20. Which of the following has the lowest boiling poing?
A) HI B) H 0 C) HC1 D} HBr E} HF

21. Calculate the molarity of a solution that contains 64.0 g
of HC1 in 315 mL of solution. (MW HCl = 36.5 g/mol.) 7
A) 5.57 M B) 7.55 M C) 8.21 M D) 9.15 M E) 9.75 M
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22. Consider the following specific heats of metals.

Metals

Specific Heat

copper
magnesium
mercury
silver
lead

COoOOoORRO

If the same amount of
the metals, which are

.385 J/(g v *Q) ;
02 . J/{g v Q) :

.138 J/(g ¢ °C)

.237 J/{g * °Q)

.129 J/{g * *C)

heat is added to 25.0 g of each of
all at the same temperature, which

metal will have the highest temperature?

A) mercury B)
D} copper E)

gilver
lead

C) magnesium

Question 23 refers to the following:

K
8p
Baso, 1.0 x 10730
Agcl 10710
Baco, 1 x 1077
CuBr 4 x 10"8
PbSO, 1.1 x 1078
23. Which of the following compounds is the most soluble in
water?
A) AgCl . B) PbSO4 C) BaCO3 D) BaSO4 E} CuBr
24. The empirical formula of a salt consisting of Mg2+ and Na"
ions is
A) MgN. B) Mg,N,. c) Mg2tn3”
D) Mg,N E) Mg,N,.

25. Which of the following compounds would be expected to have
the lowest boiling point?

A) CH ?HCH B} CHBCH2CH20H ) CHBCHZCOOH
OH
D) CH,CH,CH,NH, E) CH,CH,CH,F
26. The concentration of H3O+ in a solution is 2 x 1072 M.
What is its OH  concentration?
A 2 x107%M B) 1 x 10710 m c) s x10 My
D) 5 x 10 0 m E) 2 x 1010
27. Which of the following is a strong acid in water?
A) HF B) HClO, C) H,PO, D) H,CO, E) HI

28. All of the following processes are exothermic except

A) NH, (aq)
B) Hz(g) + C'l2

c) Nat(g)

E) H,0{(g) — Hzo(t).

+ e — Na(s).
D} C17 (gy —> Cl(g) + e.

+ HCl(aq) —2 NH4cl(aq).
(g} =2 2HC1L(g).
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29. Which of the following is an example of a chemical change?
A) dry ice sublimating B) sucrose dissolving
C) hydrogen burning D) sodium chloride melting
E) alcohol boiling : i

30. Consider the following information for four sulfidesa:

Ksp
cas 3.6 x 10727
Zns 4.9 x 10718
Cus 8.7 x 10 °°

) -28
Pbs 8.4 x 10

To saturated 1.0-1 solutions of all the sulfides above, 100
mL of 0.01 M sodium sulfide is added. Which one of the
following ions exists in lowest concentration at 25°C?

a) cu®t B) g2~ c) pb3* D) Zn?* E) ca?*
31. How many ilsomeric alcohols have the molecular formula
C H, .07
4710
A) 3 B) 5
C) 4 D) 2

E) some other number

32. Which of the following structures is incorrect?

A)y-ﬁz?_m B) ? ? C) l\ﬁ
H H H—C—{—C-—--H X
o e
H Br
D) E E) ? ﬁ
H—*?——D——H H-—T——?*‘C**ﬂ——ﬂ
H : H H

33. From a consideration of electronic configurations, which of
the elements indicated below would be clagsified as a
trangition element?

A) 152, 252, 2p6, 352, 3p6, 3d5, 452

B) 152, 232, 2p6, 352, 3p5

o) 182, 282, 2p%, 352, 3p%, 3a'?, 282, 4p®
2 2 & 2 6 2

D) 1s™, 28, 2p , 38, 3p , 4s
E) 1s8%, 2s8%, 2p

V]
[ M)
V]

34. All of the following statements about gilicon are true
excepk )
A) It“appears free in nature.
B) It is a nonmetal.
C) It is extremely abundant in the earth's crust. '
D) It forms a crystal structure similar to that of diamond.
E) It is used as a semiconductor.
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35, What is the frequency of light that has a wavelength of

‘432 nm?
3 -15
A} 1.44 x 10° Hz B} 1.44 x 107 uz
¢y 1.30 x 1029 Hz - D)} 8.39 x 10T Hz

E) 6.94 x 10** Hz

36. Which of the- following sets of the four gquantum numbers n,
{, m,, and m_ correctly describes an electron occupying a
spherical orPital of the fourth energy level?

A} 4, 1, 1, +

B) 4, 0, 0, - c) 4, 3,3, -

MIE M
NI i
[ ST

E) 4, 4, &, -

37. All of the following reactions are called combination
reactions except
A} CuSO4(s) + 5H20(£) — Cuso, ¢ 5H20(s).
B} 3H,(g) + N,({g) — 2NH, (g} .
C) 02H4(g) f Brz(&) — C2H4Br2(l).
D) Cl,(g) + H,O(}) —3 HOCl{aqg) + HCl{ag).

E) MgO({s) + CO,(g) — MgCO,(s}.

38, Polymers of two to ten simple-sugar units are called
A) polysaccharides. " B) peptides. ;
C} oligosaccharides. D) monosgaccharides.
E) polypeptides. -

39. A sample of ammonium phosphate, (NH,) ;PO,, contains 2.15

. 4!
mol of hydrogen atoms. The number of moles of oxygen atoms
in the sample is

A) 6.45. B) 1.43. C) '2.15. D) 0.717. E} 1.73.

40. Consider the eguilibrium Nz(g) + 3H2(g) F==ﬁ-2NH3(g) at a

certain temperature. An equilibrium mixture in a 4.00-L
vessel contains 1.60 mol NHB’ 0.800 mol N2, and 1.20 mol
H2. What is the value of Kc?

A) 3.37 B) 17.1 c) 7.41 - D) 29.6 E) 9.00

' '“"-ijav&_ _
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1. Ionic strength (5%)

Partition (Distribution) coefficient (5%)
Standard addition method (5%)
Precision and accuracy (5%)
Gas chromatography (5%)
X-ray diffraction (5%) N
#— U EREE (Polarogram) MFFEEHE() residual
current (ii) half-wave potential (iif) limiting current (5%)
8. RMATHMISIZHR (15%)

() Certified (Reference) material

(i) pH buffer solution

e B I T

(i) Reference electrode
(iv) Volumetric flask, ion exchange resin, syringe

(v) Electronic balance, fume hood, freeze dryer

=~ (DEE CaCO,,, SEHARPFRETHI, Ca™ ZRETHBEER(T?
(5%) log K,, = -8.48
(IDF_EIREIREH P BIMA () KOH (i) (NH,),80, (jii)
FeCl, (iv) Na,CO, (V)H,0IF, Ca* ZEREEMLERT?
(5%)

=~ RUETRYIPRBE - Pz | R eTiies 0.2 g ;R
BABET - A HCI-HNO,-HF 3t 10 ml #E{TIIEE - 5L
Vs R IMA RO 100 ml £ » FIRETREOEH
REHSSHIIRER 25 pg/L > WEUTBE SRR R 7 MR
AR FEECLEH R AE I FBRM 2 (15%)
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7Y - S BT K pH £ 8.0 » TR [Hg(D)] HBER

HH HgS P fRRTIER] (JREN Hg(1) 52 HeS Z7F4H) - Bl
He(IN{ER KRR ST BaRLFRES G Y8k (complexes) » [
KPRALYHEREER 10°M [S(ID),,, = 10°M] + FERGRTHAKH
[Hg™], [HgS,*], [HgHS, ], [Hg(HS),’], BABMER [He(l)] B
EARM? (15%)
Hg* + 2HS = Hg(HS), logK =37.7
Hg" + 2HS = HgHS;+H' logK=3L5
Hg® + 2HS = HgS* +2H' logK=23.2

HS = HS + H logK =-7.0

HS = §* + H' JogK =-19
HgS, + H' = Hg* + HS  logK’, =-37.11

i ~ (SR GIAKRITA)Z pH AR 7- 8 218, Fomsstsikh:
IR AIEERT o B LRSI (%)

(DB pH A IR KSR pH {2 R, A
(%)
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/. wnifor mitarianism 2. agu fer

3. Dm—-c_75 V2P ' .quara/e |
5 ,@va/}or "Fe 6. Cubre ‘f"”’zk ,
7. A7Po cenle) 3. furbid, Te

2. S'l"a/afnnfa O pahsehoe lava
/ /. adiofaria /2, orogeny

[ 3. calcareous coze ' ek offshore bar

/S +raverline ' ’é.ﬁeéﬁc sedimenl
[ 7. -fﬁa%of& . (8. gugo‘f'—
1. geyser - 20, Craton

:-.f*mfl%%—a%%% % Lk wﬁcw)
z. 1*%'? sea floor spresding 2 ’f?l'f" SeHh (5%)

\77 coral reef oo {7 mp’sc eﬁ%?,&ﬁf (5%)

. H)L @ﬂ% %g (PorosnLy 7 PQJ”"”‘A/ZI;}] W& \*ﬁ%’) ? f;a]

iﬂ!ﬂ 4 S A YL (55D

KBy 2R (TEE5>1 %)
Rtz H et EE s kzn])%aﬁélé‘i
B A B S (10%) .

e A j gomorphism T 219 Fh P [y morphism g
2R ‘% ef = ( 07) |
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B3 REAT-LEF A LR E SRR
S B RARRE GEHRAANER-T4) A1% #1 R

1. (). Cyclostratigraphy, (b). Oxygen isotope stratigraphy,.
(). Magnetostratigraphy, (d). Biostratigraphy, (¢). Lithostratigraphy,
(). Chronostraigraphy.
Bt xR EvER R ek LRAT AN
CORMAFTRAOER. (& 15% £ 60%)

2. BB E HBF - R4l ¥ 8B A& A4 E ¥ (normal) K B) ¥
(overturned) ? (10 %)

3. fn THFHOOQIOLLARRES T HBAKHETALEHN.
(10%)

4. BHRRKBE - HEEIETEZRXOLR  wTEORITILE
#Hie? (10%)

5. 5 TRI) R BRAMBEFOF HAARAAEE 7 (10%)
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S 3 164

(1) IEBRF (Normal fault) FIZ KRB & (Growth fault)

(2) BB E (Reverse fault) FII 330 &7 & (Thrust fault)

(3) 71 (Force) FOME 17 (Stress)

@ FEFB R (Strike-slip fault) J 18 2 87 & (Transform fault) -

2. EHE I EH/BR G (Thin-skinned) SER/EF (Thick-
skinned) » HEI G TP - FIBEMBBEN (1) REAY
(2) BEiR (3) 35 BB (4) BEEIEL - (16 4)

3. 2 B 3% BA 4 o] F1)
(1) Drag fold 1 Major fold [&]#% B 1% 3R I HE B &9 - T o

(2) Slaty cleavage M1t /& BRI B {R IR B W R B MBS -
(12 43)

4. BB IR ERIE L LR S 7 R 2 (10 43)

5. SRR 8 TR (Diapin) TR 4R R B 0 68 413000 185365 » B2
£ - (10 53)

6 EEMBEMWENNREMEBEEREES - 10 )
7. SR 3 3R IAT AR IE BB 0 BT TT RS A - (10 43)
8. ERIE M AREAT IR AL - (16 4

(1) Klippe (2) Window (Fenster) (3) Parallel folding (4) Closed
folds
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1. Please 1) explain in detail what El Nino is, and 2) describe all the
oceanographic and meteorological phenomenon associated with El Nino
worldwide. If you can, draw diagrams and use examples to illustrate your
points. (15%)

2. Why Japan Islands, Taiwan, and the Philippine Islands are easily subject to
earthquakes? Please draw diagrams to explain your answers. (15%)

3. What is a T-S diagram, and what can it tell us. Please give some examples.
(10%)

4. What is tide? What are the most important tide-generating forces and their
related tide forms? (10%)

5. Please give brief descriptions and draw diagrams if possible, to explain the
following terminologies: (50%) '

(1). photic zone

(2). storm surge

(3). primary productivity
(4). Ekman spiral

(5). sigma-T (Gp)

(6). Snell’s law

(7). subduction zone

(8). transform fault

(9). rip current

(10). red tide
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