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Namse Period

Calcula H of Acids - Practice

Instructions: Use the equations for pH to complete the problems below.

1) What is the pH of 2 0.0266 M hydrobromic acid (HBr) solution?

pH = -log[H*] == pH=-log[0.0266] =P | pH = 1.58

2) Calculate the hydrogen ion concentration of a solution with a pH of 6.3.

[H*] = 10-7" weip [H*] = 10-¢7 == | [H+] = 5.01 x 107

3) Calculate the pH of a 0.004 M hydrofluoric acid {HF) solution?

pH = -log[H*] == pH = -log[0.004] =P | bH = 2.40

4) What is the hydrogen ion concentration of an acid witha pH of 2.217

[H»]:lﬂ-pli * [H+i=lu-2.;‘! * [l.l,',]:(}“?t]n_q

5) Calculate the pH of a 1.14 L solution that contains 0.19 moles of HCI.

moles of solute 0.19 mol
H+] = —p ————— =P .167 M
] liters of solvent 1.14 L

pH = -log[H*] = pH =-log[0.167] =P | pH=0.78

pH calculations worksheet answers key with work is an essential resource for students and
educators alike, especially in chemistry courses where understanding the concept of pH is crucial. The
pH scale measures the acidity or basicity of a solution, ranging from 0 (very acidic) to 14 (very basic),
with 7 being neutral. This article aims to provide a thorough understanding of pH calculations,
including how to solve related problems and interpret the results. We will explore common types of
pH problems, provide worked solutions, and present a comprehensive answer key for a pH
calculations worksheet.

Understanding pH



pH is a logarithmic scale that quantifies the concentration of hydrogen ions (H*) in a solution. The
formula to calculate pH is:

\[ \text{pH} = -\log[H"™+] \]

Where [H*] is the molarity of hydrogen ions in the solution. A low pH indicates a high concentration of
H* ions, while a high pH indicates a low concentration of H* ions.

Key Concepts

1. Acids and Bases: Acids donate H* ions in solution, while bases accept H* ions. Strong acids and
bases completely dissociate in water, while weak acids and bases partially dissociate.

2. Neutral Solutions: Pure water has a pH of 7, indicating that the concentration of H* ions is equal to
that of hydroxide ions (OH-).

3. Logarithmic Scale: Since the pH scale is logarithmic, each unit change in pH represents a tenfold
change in H* concentration.

Common pH Calculations

In this section, we will examine several types of pH calculations that students may encounter in their
worksheets.

1. Calculating pH from H* Concentration

Example Problem: Calculate the pH of a solution with an H* concentration of \( 0.001 \, \text{M} \).

Solution:

- Given: \([H™+]1 = 0.001 \, \text{M}\)
- Use the formula:

\[

\text{pH} = -\log(0.001)

\]

- Calculating:

\[

\text{pH} = -\log(10™~{-3}) =3

\]

- Answer: The pH of the solution is 3.

2. Calculating H* Concentration from pH

Example Problem: What is the H* concentration of a solution with a pH of 5?



Solution:
- Given: \(\text{pH} = 5\)
- Use the formula:

\[

[H*+] = 10" {-\text{pH}} = 10~ {-5}
\]

- Calculating:

\[

[H~+] = 0.00001\, \text{M}

\]

- Answer: The H* concentration is \( 0.00001 \, \text{M} \).

3. Calculating pH of Strong Acids

Example Problem: Find the pH of a \( 0.1\, \text{M} \) hydrochloric acid (HCI) solution.

Solution:

- Since HCl is a strong acid, it completely dissociates:
\[

[H*+]= 0.1\, \text{M}

\]

- Use the formula:

\[

\text{pH} = -\log(0.1)

\]

- Calculating:

\[

\text{pH} = -\log(10™~{-1}) =1
\]

- Answer: The pH of the solution is 1.

4. Calculating pH of Weak Acids

Example Problem: Calculate the pH of a \( 0.1\, \text{M} \) acetic acid solution (a weak acid with \(
K a=1.8\times 10™~{-5}\)).

Solution:

- Set up the expression for the dissociation of acetic acid:

\C[H_BCOOH \rightleftharpoons H*+ + CH_3CO0"-

§]Let \( x\) be the concentration of H* ions produced:

}<[_a = \frac{[H™+][CH_3COO0"-1}{[CH_3COOH]} = \frac{x~2}{0.1 - x}
\]

- Assume \( x'\) is small compared to 0.1, so:
\[



K a =\frac{x"~2}{0.1}

\]

\[

1.8 \times 10"~ {-5} = \frac{x~2}{0.1}
\]

- Solving for \( x \):

\[

X2 = 1.8 \times 10"~ {-6}

\]

\[

x = \sqrt{1.8 \times 10"~ {-6}} \approx 0.00134 \, \text{M}
\]

- Find pH:

\[

\text{pH} = -\log(0.00134) \approx 2.87
\]

- Answer: The pH of the acetic acid solution is approximately 2.87.

Worksheet Answer Key

Below is an example of a pH calculations worksheet along with the corresponding answers and the
work shown.

Example Problems

1. Calculate the pH of a solution with \([H~+] = 0.0001 \, \text{M}\)
- Answer: pH =4

2. What is the H* concentration of a solution with pH = 8?
- Answer: \([H™~+] = 0.0000001 \, \text{M}\)

3. Find the pH of a \( 0.05\, \text{M} \) sulfuric acid (H250a4) solution.
- Answer: pH = 1.3 (Note: Sulfuric acid is a strong acid; the first dissociation is complete, and the
second dissociation can be considered negligible for low concentrations.)

4. Calculate the pH of a \( 0.1\, \text{M} \) ammonia solution (NHs) with \( K b = 1.8 \times 10™~{-5}

\).
- Answer: pH = 11.13

Conclusion

Understanding pH calculations is vital for anyone studying chemistry, as these concepts are
foundational to many scientific disciplines. By practicing various problems, students can enhance
their skills and comprehension of how to determine the acidity or basicity of solutions. The answers
key provided here, along with detailed steps, offers a comprehensive approach to mastering pH



calculations. Whether it's calculating pH from H* concentration or determining H* concentration from
pH values, these skills are essential for success in chemistry and related fields.

Frequently Asked Questions

What is a pH calculations worksheet?

A pH calculations worksheet is a tool used to practice and reinforce understanding of how to calculate
pH levels in various solutions, often including exercises that require showing the work behind the
calculations.

Why is showing work important in pH calculations?

Showing work is important in pH calculations because it helps demonstrate the understanding of the
concepts involved, allows for easier identification of errors, and aids in the learning process.

What kind of problems can be found on a pH calculations
worksheet?

Problems typically include calculating the pH from hydrogen ion concentrations, determining the
concentration of hydrogen ions from a given pH, and solving for pH in buffer solutions.

How do you calculate pH from H+ concentration?

pH is calculated using the formula pH = -log[H+], where [H+] is the concentration of hydrogen ions in
moles per liter.

What is the significance of a pH of 7 in calculations?

A pH of 7 indicates a neutral solution, where the concentration of hydrogen ions is equal to the
concentration of hydroxide ions. It serves as a reference point for determining whether a solution is
acidic (pH < 7) or basic (pH > 7).

What tools are typically used to solve pH calculation
problems?

Common tools include scientific calculators for logarithmic calculations, pH meters for experimental
determination of pH, and reference tables for pKa values in buffer calculations.

How can a teacher assess understanding of pH calculations
using a worksheet?

A teacher can assess understanding by reviewing the completed worksheets for accuracy, checking
the methodology used in calculations, and providing feedback on common errors or misconceptions.
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Unlock the complexities of pH calculations with our detailed worksheet answers key with work.
Enhance your understanding today! Learn more inside.
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