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Chem Fax Acid Base Titrations Answers: A Complete Guide to Mastering 
Your Chemistry Exams

Whether you’re a high �school student preparing for a national test or a university chemistry major tackling advanced 

coursework, acid–base titration problems are a staple of many exams. The Chem Fax series, known for its concise 

yet thorough practice questions, often includes challenging titration scenarios that test not only your calculation 

skills but also your conceptual understanding of acid–base chemistry. In this article we’ll walk through the 

fundamentals of titrations, highlight common pitfalls, and provide step �by �step solutions to typical chem fax acid 

base titrations answers. By the end, you’ll feel confident tackling any titration problem that comes your way.

Understanding Acid–Base Titrations: The Fundamentals

At its core, a titration is a volumetric analysis that determines the concentration of an unknown solution by reacting

it with a solution of known concentration. In acid–base titrations, the reaction typically involves a strong acid and a

strong base, but it can also involve weak acids or bases, buffers, and even amphiprotic species.

•  Key Components: The titrant (the solution of known concentration), the analyte (the unknown solution), a 

burette or pipette, a suitable indicator or a pH meter, and a reaction vessel.

•  Equivalence Point: The point at which the moles of acid equal the moles of base. For a strong acid–strong 

base titration, this occurs at pH /7, but for weak acids or bases it falls on either side of neutrality.

•  Indicator Selection: An indicator changes color at a pH range that should straddle the equivalence point. 

Phenolphthalein is ideal for strong acid–strong base titrations (pH /8.3–10.0), while phenol red works well for weak 

acid–strong base titrations (pH /6.8–8.4).

•  Titration Curve: Plotting pH versus volume of titrant reveals the buffering region, the steep rise at the 

equivalence point, and the post �equivalence plateau.

Understanding these concepts will allow you to approach any problem methodically, reducing the chance of

miscalculations and misinterpretations.

Common Mistakes in Titration Calculations and How to Avoid Them

Even seasoned chemists can fall into traps when solving titration problems. Below are the most frequent errors

students encounter, along with tips for preventing them.

•  Ignoring the Indicator’s pH Range: Choosing an indicator that does not cover the equivalence point can lead 

to an incorrect volume reading. Always verify the indicator’s transition range before starting.

•  Misidentifying the Reaction Type: Confusing a weak acid–strong base titration with a strong acid–strong base 

one can shift the equivalence point. Double �check the reactants’ strengths.

•  Wrong Molarity Conversion: Forgetting to convert grams to moles or milliliters to liters can introduce large 

errors. Keep a conversion table handy.

•  Overlooking Dilution Effects: When a titrant is added in large volumes relative to the analyte, the dilution can 

affect the final pH. Use the correct volume in the denominator when calculating concentrations.

•  Rounding Too Early: Early rounding can propagate errors. Keep intermediate results to at least four significant 

figures and round only at the final answer.

By consciously checking each of these steps, you’ll dramatically improve the accuracy of your titration solutions.



Step �by �Step Solutions to Popular Chem Fax Titration Problems

Below we present five representative problems that mirror the style found in chem fax acid base titrations 

answers. Each solution includes the problem statement, a clear outline of the approach, and the final answer.

We’ve also highlighted common pitfalls so you can learn from them.

“A 25.00 mL sample of an unknown HCl solution is titrated with 0.100 M NaOH. The equivalence point is reached

after adding 23.45 /mL of NaOH. What is the concentration of the HCl solution?”

1.  Write the balanced equation: HCl + NaOH !’ NaCl + H ‚O.

2.  Calculate moles of NaOH: 0.100 /mol/L × 0.02345 /L = 0.002345 /mol.

3.  Since the stoichiometry is 1:1, moles of HCl = 0.002345 /mol.

4.  Compute concentration of HCl: 0.002345 /mol / 0.02500 /L = 0.0938 /M.

Answer: 0.0938 /M HCl.

A 20.00 mL sample of acetic acid (CH ƒCOOH) is titrated with 0.150 M NaOH. The pH at the equivalence point is

measured to be 8.45. Estimate the pK • of acetic acid.

1.  At the equivalence point, the solution contains acetate ions (CH ƒCOO {). The pH is governed by the hydrolysis 

of acetate: CH ƒCOO { + H ‚O !Ì CH ƒCOOH + OH {.

2.  Using the pH, calculate [OH {]: pOH = 14.00 – 8.45 = 5.55; [OH {] = 10 { u.55 /M.

3.  Set up the base hydrolysis expression: K_b = [CH ƒCOOH][OH {]/[CH ƒCOO {]. For a weak acid, K_b "H K_w/K_a.

4.  Assume [CH ƒCOOH] "H [OH {] because the concentration of acetate is high relative to the small amount of OH { 

produced.

5.  Thus K_b "H (10 { u.55)² / (C •c ‘t) where C •c ‘t is the acetate concentration at equivalence. C •c ‘t = moles of acetate / 

volume = (0.150 /mol/L × 0.02000 /L) / (0.02000 /L + 0.01333 /L) "H 0.150 /M.

6.  Compute K_b = (3.55 /× /10 { v)² / 0.150 "H 8.41 /× /10 {¹ t.

7.  Use K_a = K_w/K_b = 1.00 /× /10 {¹ t / 8.41 /× /10 {¹ t "H 1.19 /× /10 {¹.

8.  Finally, pK • = –log(1.19 /× /10 {¹) "H 0.92.

Answer: pK • "H 0.92.

“Prepare a 100 /mL buffer solution containing 0.200 /M acetic acid and 0.200 /M sodium acetate. What will be the pH of 

the resulting solution?”

1.  Use the Henderson–Hasselbalch equation: pH = pK • + log([A {]/[HA]).

2.  Since the concentrations are equal, log(1) = 0.

3.  With pK • of acetic acid "H 4.76, the pH = 4.76.

Answer: pH = 4.76.

A 0.500 g sample of an unknown acid is titrated with 0.200 M NaOH. The equivalence point is reached after adding

25.00 /mL of NaOH. The acid reacts with NaOH in a 1:1 ratio. Calculate the molar mass of the acid.

1.  Moles of NaOH: 0.200 /mol/L × 0.02500 /L = 0.00500 /mol.

2.  Moles of acid = 0.00500 /mol.

3.  Molar mass = mass / moles = 0.500 /g / 0.00500 /mol = 100 /g/mol.

Answer: 100 /g/mol.
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