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1. The bisulfate ion HSO. can act as gither anl acid

=**Flectronic calculator is not allowed during the test.
«#*Eor problem number | 1o 20, choose the most proper answer (60 points).
***For problem number 21, 22 and 23, they are aitrgnad as 15, 15, 10 points, individually.

p—

or ajbase in water solution. In which of the
following equations does HSOy act as an acid?!
{A} HSOJ +H20 — li;[)s =+
HSO, +H;0° — SOy=2 HO

(B)
(C) HSOy +OH —™ H,80, + 0"

(D) HSO, +H,0 —= S0, +H0

(E) none of these T — L
Which of the following 0.01 N solutiof ias the highgst pH?  Given the acid dissociation constant of

HOAc is 1.8 x 10°, and those of HoCQ; are 43 x 107 and 5.6 x 107, (A) NaxCO;  (B) NaHCO;
(C) NaOAc (D) HOAc (E) HaCO;
Which of the following compounds wnﬁ(l solubility in mol/L in water at 25 ‘c? (A)
AgPO; (Kyp = 1.8 x 16 (B) SHOH): (Kyp = 50 % 107 (C) CdS (K = 3.6 % 107) (D)
CaSOs (Kup= 6.1 % 10%) (E) ANOH); (Kp =20 x 107)

When the equation for the following reaction is balanced, what is the sum of the coefficients?

-

MnO, + Fe*' + H' === Mn™ + Fe'" + H;0

(A)20 (B)22 (C)24 (D)26 (E}none of the i

How may electrons are transferred i Jove tion?

(AY1 (B)2 (O)4 (D)5 (B)6—— , i

Which of the following species cannqt fuhction ah oxidizing agent? (A) I (B) 8 (C) CrOf"
(D)NOy  (E) MnO2 _ J

A cell consists of a left compartment with a tin electrode in contact with 0.1 M Sn{NOj)a(aq) and a

right compartment with 2 lead electrode in contact with 1.0 mM Pb(NOi)(ag). The electrode

potentials are
P +2¢ = Pb =013V
2+ : —
Sn” +2e¢ =— Sn ‘

When this cell 15 allowed to disc
true?  (A) Electrons will flow ffom leff 10 nighrthrough the circuit.  (B) Pb*" will be reduced to
Pb meial, (C) The concentrtion of Sm™1ohs i Te, e compartment will increase. (D) No
noticeable change will accur becausg the cell {5 at cquiliprium.  (E) It is a galvanic cell.
Calculate the potential for the above cell.  (A) 039V (B)-0.05V (C)p00V (D)+005V(E)
)30V
Chromatography is divided into several categories based on the mechanism of interaction between
analyte and the stationary phase. Which description of the following is wrong? (A) The stationary
phase in molecular exclusion chromatography is a porous gel. (B) The divalent cations can be
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11.

12.

13

15.

_ When we conduct electrogravimetri¢ analysis nlf' a copper salt through the following reaction,

. Which statement about the iodine titration is wrong? (A) lodine is a mild oxidant. (B) Triiodide ion

separated by an anion exchanger. (C) Proteins can be separated by affinity chromatography. (D)

In adsorption chromatography, analyte species are adsorbed onto the surface of a polar packing. (E)

In reverse phase chromatography, the least polar analyte is eleuted last.

When a molecule in the excited state returned toj its ground state, the energy may be released by a

radiation process called (A) intem&l-eenvqm’wﬁ (B) interdystem crossing (C) vibrational relaxation (D)
absorption (E) fluorescence SENS | Jl

After the components of a gas mizzﬂar ted uf the chromatographic column, which detector

of the following is the most g and mﬂnic? (A) thermal conductivity (B) mass

spectrometric (C) absorbance (D) conductivity (E) electron capture detector.

For s separation of a mixture containing hexane (I}, n-hexanol (1) and benzene (III) through a C-18

column, predict the order of the elution.  (A) () > (11) > (T} (B) (1) > (1IN) > (1) (C) (I) > (1) >

() (D)In > (A) =11 {TV) (D = (1) > (I} i
The electrochemical technique that -uses 't pesiodic, | riangular waveform is called (A) cyclic
voltammetry  (B)linear scan voltamimetry| (Cjdifferential pulse polarography (D) square wave
plarography (E)swipping analysis [~ |

——

= '

2.-. -
Cu™™+2Ag — Cu+2A8  ywhich sistement it wrong? (A) The copper was deposited at the
_ A

cathode (B) The nput clacmlysis;ﬂmge must be increased by the effect of ohmic potential (C)
mechanical stirming will decrease the effect of concentration polarization (D) the electron will flow
from the anode to the positive terminal of battery (E) all the statements arc wrong.

The description of the statistic concept te deal with the measurements is listed, which statement is
wrong ? (A) Random error arises from the effecty of uncontrolled variables in the measurement,
(B)Aceuracy describes the reproducibility of _ (C)The smaller the standard deviation, the |
more closely the data are clustered abouf the mpan) (D) The method of least squares is the most
widely used technique to find the best str 'Eht line. |(E)The Q test helps us to decide whether or not
a queationable datum should be disw:ﬁaillﬂ) ;

Which statement about activity and agtivity Coefficient js wrong? (A) The activity is the product of
the concentration and the activity coefficient. (B) For ionic species, the activity is related to the
ionic strength of the solution. (C) The activity coeffecients of ions of the same charge are
approximately equal. (D) In solutions that are not too concentrated, the activity coefficient of a
given species is dependent of the nature of the electrolyte. (E) In very diluted solutions, the activity
coefficient is unity. — = ~

Which statement about buffer is wrog” (A) Arbuffered solution resists changes in pH when acids
or bases are added. (B) Buffer solution coptaihing acimic acid and sodium acetate is suitable for
EDTA titration of Ca’" in water. (C) A'bu Err@ﬁgiﬁ\ is formed when conducting a weak acid /
strong base titration. (D) Dilution does hot affect the pH of the buffer solution significanily. (E)
When equal amount of weak acid a ilkmj.ugatud_tmﬂ're are mixed together, the pH of the solution
is equal to pKa, where Ka is the acid dissociation constant of the weak acid.

is a mild reductant and is used as a titrant in iodirie titration, (C) lodimetry involves titration with
iodine. (D) Starch is a good indicator for iodine titration and should be freshly prepared.  (E)
fodine can be standardized with thiosulfate solution.
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19. Light striking a sample can be (A) transmitted  (B) absorbed  (C) reflected (D) scattered  (E) all
of them.

20. Spectroscopic instrument are made up of sev _efai components. Which statement of the following is
wrong? (A) The tungsten- -filament | Lamps ig the ﬁﬁ;i-goman source of visible and near-infrared
radiation (B)Monochromators are-used fq;mvelmgth jelacnon (C) The photomultiplier tube is a
device 10 accept photons and generate a largn_number of electrons. (D) The single-beam instrument
makes continuous measurements of the light fm g the sample and the reference cells. (E)
The UV/Vis absorption spectrum ito suﬂlr.anmusly by a diode-array detector,

21. Ethylenediaminetetraacetic acid, which 1s commonly shortened to EDTA or HsY, is the most widely
used complexometric tirant. (1) Draw the chemical structure for HyY (3 points). (2) Wnite a
chemica! reaction for formation complexes of EDTA and Al (3 points).  (3) What 1s the formation
constant expression for the reaction? (3 points) (4) o is the fraction of EDTA in the form ¥+, and
Cy is total molar concentration of uncomplefed EDTA (Cr = [HyY] + [Ha¥] [HaY2] + [HY'] +
[Y*]). Show that ﬂ —

KK KKy
T+ KH T + KK T ER KoKaH ] + KKKk

0y =

where K, Kz, K. Ky are the four acid d&smchﬁoiénfc-_nﬁmm for HaY (6%),

2 A 50.00 mL aliquot of 0.05 M NaCN is itrated with 0.100 M HCL.  Calculate the [H™] after the
addition of (2)5.00 (b) 25.00 (¢)25.5 mL of acid. The acidfgjssociaftiun constant for HCN is 6.2 x 107"

(15 points).
i [ .

23. Explain the following terms wi@mg‘le, respectively (a) internal standard (b) primary

standard (10 points).
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