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Questions 1-25 (3% x 25 = 75%): choose the appropriate answer A, B, Cor D
Question 26: 2% x 5 = 10%
Question 27: 5% x 3 = 15%

1. Which chemical can be used as a primary standard in analytlcal chemistry?
A. Sodium hydroxide — —
B. Ferrous chloride AN
C. Potassium permanganate '
D. Silver nitrate

2. Which glassware is used for extraction procedures in analytical experiments?
A. Graduated cylinder
B. Rounded-bottomed flask
C. Separating funnel
D. Burette

3. A solution was prepared by mixing 0.1 mojE:of Kzﬁﬁa iand 0.05 mole of Ba(N03)z and dissolving in

sufficient water to give 1000 mL. The solumm:lr
A. 0.05 M in nitrate anion =

B. 0.1 M in sulfate anion | == L
C. 0.1 M in potassium cation
D. 0.1 M in barium cation

4. The precision of a set of replicate data can be described by
A. standard deviation
B. absolute error
C. average —_—
D. coefficient of determination ———
5. Sources of random uncertainties in the calibration ofa pipet does not include
A. contaminants on the inner surfaces of the pipet
B. variation in the angle of the pipet as it drains
C. temperature fluctuations
D. the level of the water with respect to the marking on the pipet

capacity. The chemical could be S —
A. lead sulfide [ = e
B. calcium carbonate e —
C. manganese chloride

/
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6. Acid rain usually causes a low pH value in ‘ground-water and lakes, while some area shows high
susceptibility of natural water to acidification beeau-se of the existence of a chemical with buffer
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D. aluminum oxide
7.

10.

11.

12.

13.

Debye—Hiickel equation permits the calculation of a property of ions. The property is
A. effective diameter

B. ionic strength
C. activity coefficient
D. electric potential i |,

L e

During precipitate formation, a portion of-soiutlon may co-precipitate as contaminant. The process is
called

surface adsorption EERRS SN
mixed-crystal formation

occlusion

mechanical entrapment

o0 w®p

Which statement is correct associated with acid-base titration?
A. The end-point pH change in thetitration-of 0.01 M acetic acid is smaller than that in 0.1 M
acetic acid using the same standafxﬂbaseéeiut]on
B. There will be 2 end points in the tifTéEngf 0.05 M H2S04 using a standard base solution.
C. There will be 3 end points in the titration of 0.1 M H3PO, using a standard base solution.
D. For the titration of 0.05 M NaCN-with 0.+ M-HCl, the end point locates at base region.

Kjeldahl method is applied for determining arganic
A. sulfur
B. nitrogen
C. phosphine
D. chloride — L L

Which one of the following statement lsmcgrrect for ethylenediaminetetraacetic acid (EDTA)?
A. EDTA has four acid dissociation constants | L
B. ETDA is a tetradentate for most metalcations
C. EDTA forms 1:1 complex with calcium (l1)
D. There are five species when EDTA dissolves in pH 4 solution.

Which one of the following is a visible photon?
A. 6x10%* Hz
B. 250 nm —
C. 100 em™ L1 |
D. 2 x 10 J/mol )
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The common detectors for absorption ép“ectrcxopvﬂo not include
A. silicon photodiodes
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B. bolometers
C. monochromator
D. photomultiplier tube

14.  The most useful radiation sources for atomic absorption spectroscopy do not include
A. hollow-cathode lamp

B. electrodeless-discharge lamp i
C. Hglamp
D. Dz lamp

|
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15.  Separation of biochemical mixtures can be achieved by the use of
A. ion-exchange chromatography
B. gas-liquid chromatography
C. affinity chromatography
D. size-exclusion chromatography

16. The measurement of solution pH values-by the-use of pH electrode is based on theory of
A. potentiometry = =

B. amperometry b=
C. coulometry —
D. conductometry L —

17. Considering the chemical reaction for a piece of copper immersed in a solution of 0.02 M silver

nitrate. Which one of the following statement is_incorrect?
. The copper acts as a chemical reductant

B. The silver is reduced as solid particles

C. The dissolved oxygen oxidizes the-silver nitrate

D. The solution changed color afteFreaction.

r

18. Which statement is correct for a photometric titration of iron(lll) with thiocyanate ion (SCN)?
A. The reaction product (Fe**:SCN"lisa'I:3conmplex -
B. The complex product is yellow color
C. Ainterferometer is used with a photometer
D. The product is a charge-transfer complex

19.  Which statement is correct for molecular fluorescence (FL)?
A. Anincrease in temperature leads te-increased FL efficiency
B. Anincrease in solvent viscosity leads to increased FL efficiency
C. The guantum yield of highly qum:E?Ent molecules is larger than unity
D. FL bands usually locate in the bqﬁigs of absorbed radiation

20. The mass spectrum of ethyl benzene usually presents a molecular ion peak (parent peak) of
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A. 89

B. 91

C. 103

D. 106

21. Select the incorrect quantities of the following.
A. 3.2x10°nm=0.32m ==
B. 6.3 x 10° umol = 63 mol el Sl
C. 45000 g = 45 kg '
D. 1.8 x 10% Hz = 180 MHz
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22. Which salt has the smallest metal cation concentration when dissolves in water?
A. CaSO0: (Ksp=2.4 x 107)
B. Ag2C204 (Ksp = 3.5 x 101
C. Zn(OH)z (Ksp = 3.0 x 10°%6)

D. AgBr (Ksp =5.0x 10%%)

23. The standard electrode potential of Fe*"/2-Ag*/SAg/AgCl is 0.771 V, 0.799 V and 0.222V,
respectively, with respect to standard hydregEﬂﬁlectrode The standard electrode potential of Fe3*/2*
can also be shown as == L

A. 0.028 V vs. Ag™® L L
B. 1.570V vs. Ag*®
C. 0.549V vs. Ag/AgCl

D. 0.993 V vs. Ag/AgCl

24. Which one of the following acid can be used to prepare a pH 7.0 buffer solution with addition of
NaOH solution? = 1
A. H3POs (Ka=7.11x 103, 6.32 x 1@8—T~5ﬂo 13}
B. HOOCCH2COOH (Ka=1.42 x 1052201 x 109)
C. H3BOs (Ka=5.81x 101 ] Tl
D. CHsCOOH (Ks=1.75 x 107) e e

25. Which statement is correct for the ion-exchange resins?
A. Strong base type exchanger usually contains quaternary amine groups
B. Base type exchanger is used to retains metal cations
C. Polyvalent ions are equally retained as singly charged species
D. lon-exchange resins are not usefulfor separation of organic ionic species

26. List 3 systematic errors and 2 random er.::orsffhat:z:‘ommonly present in weighing a solid powder with
an analytical balance. (2% x 5 = 10%) U
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27. A 25.0 mL AP** was titrated with an appropriate excess of aqueous solution of NaQ (sodium salt of
2-quinizarinsulfonic acid). The reaction product exhibits an absorption peak at 560 nm, and the
theoretical molar absorptivity is 14000 Lcm™ mol®. (5% x 3 = 15%)

A. What is the absorbance of a 2.5 x 10° M of the reaction product in a 1.00 cm cell?
B. How to apply photometric method to find the formula of the complex product?
C. What is the relation between absorbance (A) and transmittance (T)?
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