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The Model: Concentrations of Strong and Weak Acids
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Strong acids (fully, don’t fully) dissociate in water. This means that if one mole

of HI is dissolved into water, it will produce (less than, greater than, equal to)

one mole of H3O" ions.

Weak acids (fully, don’t fully) dissociate in water. This means that if one mole of

HCHO: is dissolved in water, it will produce (less than, greater than, equal to)

one mole of H;O™.

The Model: pH and Concentration in Pure Water

H,O() + H,O(1) —— H30"(aq) + OH (aq)

.\L‘i(l Base

Water is , which means it can act as an acid or a base in chemical

reactions. When two water molecules react, one water acts and a(n) and donates a

proton, while the other water molecule acts as a(n) and accepts the proton.

The two products are H3O", which is a(n) (acid, base), and OH", which is a(n)

(acid, base).



5. Because the stoichiometric ratio of H3O" to OH" is 1:1, the concentration of H3O™ is

(greater than, less than, equal to) the concentration of OH". This means that pure

water is (acidic, basic, neutral).

6. The concentration of H3O" in pure water is 1.0 x 10”7 M. What is the concentration of OH™?

7. The equilibrium constant (K) provides a ratio of products to reactants for a chemical reaction under

specific conditions. The constant for water, Ky, = [H3O"][OH"]. What is Ky, for the autoionization of

water?

The Model: Acidic and Basic Solutions
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8. A solution is acidic when [H30"] is (greater than, less than, equal to) [OHT],
and a solution is basic when [H30"] is (greater than, less than, equal to)
[OH].

9. Based on the picture, is there ever a pH in which [H30"] or [OH] = 0 M?

10. Explain your answer to number 7.
a. Lots of acid will consume all the available OH".
b. Lots of base will consume all the available H;O".
c. Water autoionizes, so there is always some H3O" and OH™ present.



The Model: Buffers

Action of a Buffer
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11. A buffer contains . Select any that apply.
a. A strong acid and its conjugate base
b. A strong base and its conjugate acid
c. A weak acid and its conjugate base
d. A strong base and its conjugate acid
e. A weak base and its conjugate acid
f. A strong acid and a strong base
12. When acid is added to a buffer, it reacts with the (acid, base) to produce its conjugate
(acid, base). When a base is added to a buffer, it reacts with the
(acid, base) to produce its conjugate (acid, base). This is why the pH only changes
slightly.

Skills Practice
13. What is the concentration of H3O" produced by a 1.5 M HCl solution?
a. <I.5M
b. >1.5M
c. =1.5M



14. What is the concentration of H3O" produced by a 0.75 M HC,H30; solution?

a. <0.75M
b. >0.75M
c. =0.75M

15. What is the concentration of OH™ in a 0.5 M solution of NH3?

a. <0.5M
b. >0.5M
c. =0.5M

16. What is [H30"] when [OH] = 2.2 x 10*-3 M?

M

17. Is the solution in question 14 acidic, basic, or neutral?

18. What is the pH of a solution that contains 0.130 M H3O"™? What is the pOH of this solution? Report your
answers to three decimal places.

pH

pOH




19. What is the pH of a solution that contains 9.8 x 10"-12 M H30"™? What is the pOH of this solution?

pH

pOH

20. The pH of a solution increases by two units. What is the change in [H30"]?

a. 10x

b. 100x

c. 1000x
d. 10000x

21. Which components would form a buffer?
a. HCland CI’
b. NH3z and OH"
c. HCIO and CIO
d. CH3NH; and CH3NH4"

22. What would you add to a solution of H3PO4 to form a buffer?

23. A 10.0 g sample of NaOH was dissolved in water and diluted to a final volume of 250. mL. What is the
pH of the solution? Report your answer to three decimal places.
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