
Adaptive Quiz: Water, the Solvent of Life 
 
Bond dissociation energy is the: 
 

o kinetic energy of motion of individual atoms and molecules. 
o energy required to form hydrogen bonds. 
o energy required to break a bond. 
o ability of one atom to attract the most electrons in a molecule. 
o energy required to form covalent bonds. 

 
Examine the equation: H2CO3 → HCO3− + H+. Which of these molecules is 
considered to be the acid in this conjugate acid-base pair? 
 

o H2CO3 
o HCO3

− 
o  
o H+ 
o There is not an acid in the chemical equation shown. 

 
Which equation is the premise for the Henderson-Hasselbalch equation? 
 

o F = Q1 × Q2/εr2 
o pH = pKa 
o pH= −log [H+] 
o Ka = [H+][A−]/[HA] 

 
Which is the greater thermodynamic contributor to the spontaneous evaporation of a 
liquid?the endergonic nature of the evaporation process 

o the entropy change 
o the enthalpy change 
o either the entropy or enthalpy change, depending on the substance 

 
Which statement is false regarding the accurate determination of pH? 
 

o Comparison of the test solution to reference standards is necessary. 
o The electrode should be glass. 
o The electrode directly measures the hydrogen ion concentration of the 

test solution. 
o The electrode should be insensitive to cations such as Na+ and K+. 
o The electrode should be selective for protons. 

 
Why is the phosphate buffer system particularly effective for biological tissues? 
o Extracellular fluids and most cytoplasmic compartments have a pH in 

phosphate's maximal buffering range. 
o Highly specialized organelles and extracellular compartments have high 

phosphate concentrations that contribute to other components' buffering 
capacity. 

o The cytoplasm contains high concentrations of phosphoric acid, which 
contributes to osmotic pressure as well as provides buffering capacity. 
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o 4.75 
o 5.2 
o Write the equilibrium constant expression for acetic acid af and define ph 

 
How does rebreathing the same air in a paper bag affect blood pH? 

o It does not affect blood pH. 
o It raises the pH by increasing the ionization of blood proteins, like hemoglobin. 
o It lowers the pH by shifting the bicarbonate buffering system to increase 

[H+]. 
o It raises the pH by removing excess dissolved bicarbonate ion. 

 
 
Which statement is false regarding the noncovalent interactions between water and 
macromolecules? 

o Amphipathic molecules form micelles due to the hydrophilic effect. 
o Enzyme-substrate interactions force water out of the binding pocket into an 

ordered shell. 
o Bound water molecules are not osmotically active. 
o Bound water molecules are essential for many proteins' proper function. 

 
 
What diagnosis would be given based on the calculated blood pH levels if a patient's 
lab work showed an [HCO3− ] of 22 mM and an [H2CO3] of 1.5 mM? The pKcombined for 
H2CO3 and CO2 is 6.1. 

o alkalosis; pH = 8.6 
o acidosis; pH = 4.7 
o acidosis; pH = 2.4 
o acidosis; pH = 4.9 
o acidosis; pH = 7.3 

 
 
What is the difference between hydrophilic and hydrophobic? 

o Hydrophilic molecules dissolve in chloroform and benzene; hydrophobic 
molecules do not. 

o Hydrophobic molecules include polar biomolecules; hydrophilic molecules 
include waxes and lipids. 

o Hydrophilic molecules dissolve in water; hydrophobic molecules do not. 
o Hydrophobic molecules contain polar and nonpolar regions; hydrophilic 

molecules contain only polar regions. 
 
What information can a biochemist derive from a titration curve? 

o the pKa of the acid 
o the original concentration of the acid 
o the temperature of the experiment 
o the temperature of the experiment and the original concentration of the acid 
o the original concentration of the acid and the pKa of the acid 

 
Ch3 Adaptive Quiz: Amino Acids, Peptides and Proteins 
 
What are the usual units for the molar extinction coefficient, ε? (M = molarity) 
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Which statement is false concerning H2CO3 in the blood? 
o Strenuous exercise increases blood [H2CO3] and decreases the dissolved CO2. 
o There is very little H2CO3 in the blood compared to HCO3

−. 
o A large amount of dissolved CO2 in the blood is in equilibrium with H2CO3. 
o In clinical medicine, CO2 (aq) is the conjugate acid for the bicarbonate buffer 

system. 
o The bicarbonate buffer system has a pKa of 6.1. 

Why is hemoglobin biologically important? 
o Oxygen gas increases the entropy of the solution, making transport to the tissues 

difficult. 
o Oxygen gas is polar and highly water soluble such that it stays in solution rather 

than entering the tissues. 
o Dissolving nonpolar oxygen gas constrains the molecules, making them poorly 

water soluble. 
o Oxygen gas reacts with organic molecules to form carbonic acid in blood, which 

requires buffering. 

What is the pH of a 0.010 M solution of sodium hydroxide? 
o 12 
o 7 
o 2 

Which molecule is NOT water soluble? 
o NaCl 
o lactate 
o lipid 
o glycine 
o phenylalanine 

What is the pH of a 0.150 M solution of acetic acid (pKa = 4.75) at 25 °C? 
o 0.8 
o 2.8 
o 4.75 
o 5.2 

Which statement about buffers is false? 
o They can sometimes be biological macromolecules. 
o They have maximum buffering capacity at pH = 7. 
o They are weak acids and bases. 
o [A−] = [HA] when pH = pKa. 
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