Ionic Equilibrium

Questionl

At 27°C, 100 mL of 0.5 M HCl is mixed with 100 mL of 0.4 M NaOH
solution. To this resultant solution, 800 mL of distilled water is
added. What is the pH of final solution?
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Options:
A.12.0
B.2.0
C. 13
D. 1.0

Answer: B

Solution:

To find the pH of the final solution, follow these steps:

Calculate the moles of HCl and NaOH before mixing:

HCI: Moles=0.5M x 0.1 L = 0.05 mol

NaOH: Moles =0.4M x 0.1 L = 0.04 mol

Determine the reaction outcome:

HCl and NaOH react in a 1:1 molar ratio as shown in the equation:

NaOH + HC1 — NaCl 4 H,O

Thus, 0.04 mol of HCI will completely react with 0.04 mol of NaOH. The remaining moles of HCI are:
0.05 mol — 0.04 mol = 0.01 mol

Calculate the final volume after dilution:

By adding 800 mL of distilled water to 200 mL of the resultant solution, the total volume becomes:

Get More Learning Materials Here : & m @&\ www.studentbro.in



200 mL + 800 mL =1000mL =1L

Determine the concentration of HCI after dilution:

Concentration of HCl = O'Oi IEIOI =0.01 M

Since HCI fully dissociates:

HCI — H" + CI™

Therefore, the concentration of H ions is also 0.01 M.
Calculate the pH of the solution:

pH = —log[H"]pH = —log[0.01] = 2.0

Thus, the pH of the final solution is 2.0.

Question2

A solution is prepared by mixing 10 mL of 1.0 M acetic acid and 20
mL of 0.5 M sodium acetate and diluted to 100 mL . If the pK, of
acetic acid is 4.76, then the pH of the solution is
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Options:

A.4.76

B.3.76

C.5.76

D.9.24

Answer: A

Solution:

The solution prepared by mixing the given quantities of acetic acid and sodium acetate is an acidic buffer.

To find the pH of an acidic buffer, we use the Henderson-Hasselbalch equation:

pH =pK,+ log%

Given:

pK, = 4.76 (provided)
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Concentration of the salt, [Salt], is calculated as:

20mL x0.5M
100 mL =01M

Concentration of the acid, [Acid], is calculated as:

10mL x1.0M
100 mL =0.1M

Substituting these values into the Henderson-Hasselbalch equation:
pH = 4.76 4 log 31 = 4.76 +log 1 = 4.76

Therefore, the pH of the solution is 4.76.
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