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B+ & : H=1, C=12, 0=16, Na=23, log2=0.30, log3=0.48

Write the chemical formula of the following compounds. (2% each)

(a) hydrogen chloride  (b) magnesium hydroxide  (c) calcium carbonate
(d) sulfuric acid (e) sodium nitrate (f) hydrogen peroxide
(g) potassium permanganate  (h) potassium cyanide (i) methane

(j) ethyl alcohol

Write the electron configuration for sodium (atomic number 11) and zinc (atomic number 30).
(5% each)

The volume of a gas-filled balloon is 50 L at 20° C and 742 torr. What volume will it occupy
at standard temperature and pressure (273 K and 760 torr)?

Which of the following substance exhibits H bonding? (4%0)
For any that do, show the H bonds between two of its molecules. (4%)

(a) CHy (b)CH;0H (¢) CH;C—NH, (d) CH3CCH;

Balance these equations : (5% each)
(a) T+ NOy = L+ NO (acidic solution)
(b) CrO4* + Fe(OH), ¥ Cr(OH); + Fe(OH); (basic solution)

The reaction between nitrogen monoxide (NO) and oxygen (O5) forms nitrogen dioxide (NOy).
This oxidation reaction of NO is believed to occur by a two-step mechanism :

NOg) + O = NO3y  (fast)

NOjg + NOyy? 2ZNOy, (slow)

(a) Write the equation for the overall reaction. (5%)

(b) Write the rate law for the overall reaction. (5%)

Carbonic acid (H,COs) is a diprotic acid. Calculate the pH and the concentrations of all
species (HCO;, HCO3™ and CO5*) in a 0.020 M carbonic acid. (3% each)

Ka=50X107, Ky =50%X10")

An environmental chemist needs a carbonate buffer of pH 10.00 to study the effects of acid
rain on limestone-rich soil. How many grams of Na,CO3; must he add to 1.5 L of 0.20 M
NaHCOj; to make the buffer? (K, of HCO;5 is 5.0 X 10

Solutions of Ca(OH), are used in industry as a strong, inexpensive base.
(a) Calculate the molar solubility of Ca(OH); in water. (5%)

(b) What is the molar solubility of Ca(OH); in 0.10 M Ca(NO3),? (5%)
(Ksp of Ca(OH), is 6.8 X 10°°)
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