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1} What is the molarity of NaCl in ground water if it contains 2.7g NaCl per 100ml ?
(a) 0.46 M, (b) 0.056 M, (c) 0.066 M, (d) 0.56 M, (e) 0.66 M

2) What is the density of water at 20TC ?
(2) 0.98210 g/ml, (b) 0.99921 g/mi, (c) 1.00000 g/ml, (d) 0.99821 g/ml, () 1.0024 g/ml

3) The hydrogen sulfide in 50.0g of marine sediment was collected in a solution of C4dCl, by distillation, The
precipitated CdS was then filtered, washed, and ignited to CdSQ,. Please calculate the percentage of HzS in the
sediment if 0.108g of CdSO; was recovered 7

(a) 0.0353%, (b) 5.43%, (c) 0.543%, (d) 0.0543%, (e) Sitver Nitrate

4) A 100.0 m] of rain water contain Iron (IF) was treated with 25.00 ml of 0.002107 M K»Cry07, and then
back-titrated with 7.47 ml of 0.00979 M Fe?*. What is the concentration of iron in this rain water ? 6Fe”"
Cr07% + 14H" — 6 Fe** + 2C°* + TH20

(a) 23.57 ppm, {b) 135.7 ppm, (c) 148.6 ppm, (d) 235.7 ppm, () 14.86 ppm

3} Who received Nobel Prize of Chemistry in 1903 for his revolutionary ideas regarding ionic dissociation in
solution ? He was also one of the first scientists io suggest the relationship between carbon dioxide concentration
in the atmosphere and global temperature, a phenomenon later known as “green-house effect”.

(2) Robert Boyle, (b) William Dittmar, (c¢) Joseph Louis Gay-Lussac, (d) Svante Arrhenius, (e) Alfred C.

Redfield

6) Please calculate the weight of silver chloride produced when 0.364 g of Agl is heated in a stream of chlorine ?
2Agl(s) + Cly — 2 AgCI(s) + In(g)
(a) 0.328g (b) 0.273g, (c) 0.283g, (d) 0.222g, () 0.264g

7) What is the pH of a solution formed by dissolving 5.00 g of HCIO, (MW:100.5g/mol) in 250ml of water ?
(a) 0.928, (b} 0.839, (c) 0.701, (d) 0.532, () 0.656

8) What is called for a compound behave as both an acid and a base ?
(2) Amphiprotic species, (b) Adiabatic species, (c) Aerobic species, (d) Agostic species, (e) Alicyclic species

9) The solubility-product constant for AgaCrOy4 is 1.1% 10 12 what is the concentration of chromate-ion is needed to
initiate preclgltatwn from 2 solution that is 4.00x10° M in Ag™?

(2) 6.5%10%, (b) 5.8x10%, (c) 6.9x10%, (d) 5.5%10°® (¢) 5.9%10°*

10) What is the pH of a 0.100 M solution of hydrogen cyanide (pK.=9.2)?
(a) 5.73, (b) 4.84, (c) 6.52, (d) 3.69, (e) 3.26

11) Which compounds are strong electrolytes ?
{a) HCI, (b) NaOH, (c) HC;H,0;, (d) HCIO,, (¢) NaC:H30,

12) Please calculate the ionic strength of 2 0.1 M solution of NapS04 ?
(2)0.2, (5} 0.1, (c) 0.3,{(d) 0.5, {e) 0.4

13} Which alkali metal ions have the highest standard redox potentials ?
(a) Li', (b) Na’, () K, (d) Rb", () Cs"

14) What is the ratio of the Cu®* (cupric) ion to the CuOH" in the water if the OH concentration is 10™ M
(Cu®* + OH — CuOH"; log k =6.3) ?
(2) 0.009, (b) 0.008, (c) 0.007, (d) 0.006, () 0.005

15) Please calcuiate the X'sp for Zn(OH), (KSlp = 4.5x10™"") in a solution that has an ionic strength of 0 050.
(a) 5.8x1077 (b) 4. gx10"7 , (©)3.8x107 (d) 2.8x1077, (e) 1.8x10°7
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16) What is the solubility of goethite (Fe(OH); , the equilibrium constant is 4x107#) in water?
(2) 5%10"7 moV/L, (b) 4x10" mol/L, (¢) 3x10™7 mol/L, (d) 6x10"7 mol/L, (¢) 2x10° mol/L

17) Which of the following acid-base indicators can be used to identified a rain water sample with a pH of3.57
(a) Brompheno! Blue(CisHoBr40sS, IRERRR), (b) Phenol Red (C1sHiOsS, EFfL), (c) Methyl Yellow(Ci4HisNs,
@%ﬁ), (d) Phenol phthalein (C20H14O4‘ %ﬁ), (e) Nile Blue (CzquoClN;gO, %%E%)

18) Please calculate the electrode potential of a sitver electrode immersed in a 0.0500 M solution of NaCl
with [, =0.799 V 7 (K;y of AgClis 1.82x10™%)
() 0359V, (b) 0.229 V, () 0.239 V, (d) 0.259 V, () 0.299 V

19) In the 1800, who was the physicist known especially for the invention of the first battery (electric cell) 7
(a) Alfred Werner, (b) Erenst Rutherford, (c) Luigi Galvani, {(d) Alessandro Volta, (€) Walther Nernst

20) A 0.200 g sample containing copper is analyzed iodometrically. Copper (1L} is reduced to copper (I) by iodide,
2CuZ* + 4T — 2Cul + I, what is percent copper in the sample if 20.0 ml of 0.100 M Na,S$,05 are required for

titration of the liberated I 7
(a) 63.5%, (b) 35.6%, (c) 73.8%, (d) Transmittance, (¢) Fluorescence
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1). Please briefly describe “Beer-Lambert Law” 7 (10 43)

2). What are the pH and the concentrations of all aqueous species in a 5%10™* M solution of aqueous boric acid
(B(OH) 5)? (Hint: HLO+>H" +0H, Ke=10" BOE) +H:0—B(OH):+H, K=7 x 10797 (10 53)

3). Please complete and balance the following redox reactions: (10 43)
(1) FeSy + 0, <> Fe(OH); + 804”
(2) CoH; +NOy <> HCOs™ + NH4"
(3) 107+ T < L +H0
(4) Metallic iron dissolved in nitric acid (products: NO2, Fe™)
(5) Potassium permanganate oxidizes sodium oxalate (products: CO2, Mn®)

4). Please briefly describe the theory and application concepts (types) of High Performance Liquid Chromatography.
(10 43)

5). What is the concentration of Ni?* in 2 solution (pH=3.00) mixed with 50.0 ml of 0.0300 M Ni** and 50.0 ml of
0.0500 M EDTA. (K for EDTA-Ni Ton Complexes: 4.2% 10'* | the dissociation constants for the deprotonation
of LY are K\ = 1.02x10%, K =2.14x10%, K3 = 6.92x107, K, = 5.50x10°, (10 53)

6). Calculate the pH of the 0.30M NH,/0.36M NELCI buffer system, pK, = 2.25. And, what is the pH after the
addition of 20.0 ml of 0.050 M NaOH to 80.0m! of the buffer solution 7 (10 g
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