WORKSHEETGALAXY - GRADE 11 CHEMISTRY Name:

Acids, Bases & pH Calculations Date: _ Score:i__ /27

Key formulas

pH = -log[H30*] - pOH = -log[OH"] - pH + pOH = 14.00 (at 25 °C) - [H30*] = 10-PH

Scale: pH < 7 acidic, = 7 neutral, > 7 basic. Each unit is a factor of 10.

Strong acids (ionize completely): HCI, HBr, HI, HNO3, H,SO4, HCIO, - Strong bases: Group 1 hydroxides, Ca(OH),,
Ba(OH), (two OH- each)

Sig figs: the number of decimal places in pH = the number of significant figures in the concentration.

O Acidic, basic or neutral? 4 marks
1. pH=3.2
2. pH=700
3. pH=15
4. [H30*]=1.0x10"° mol/L
@ Arrhenius acid or base? 4 marks
State acid or base, and which ion it releases in water.
5. HCI 6. NaOH
7. HNO; 8. Ca(OH),
@© pH from [H30%] 4 marks

9. Find the pH of a solution with [H30*] = 1.0 x 1073 mol/L.

10. Find the pH of a solution with [H30*] = 2.5 x 10™* mol/L.

11. Find the pH of 0.010 mol/L HCI.

12. Find the pH of 0.0050 mol/L HNOs3.

Q [H30+] from pH 3 marks
13. Find [H30*] for a solution with pH = 4.00.

14. Find [H50*] for a solution with pH = 2.70.




15. Find [H30*] for a solution with pH = 9.40.

© Bases: pOH and pH 4 marks
16. Find the pOH and pH of 0.010 mol/L NaOH.

17. Find the pOH and pH of 0.0025 mol/L KOH.

18. Find the pOH and pH of 0.050 mol/L Ba(OH),.

19. A solution has pH = 10.50. Find its pOH and [OH"].

@ Dilution and the pH scale 2 marks
20. 10.0 mL of 0.10 mol/L HCl is diluted to 1.00 L. What is the new pH?

21. How many times more acidic is a solution with pH 3 than one with pH 5?

@© Neutralization 4 marks
2 marks each.

22. HCI + NaOH - NaCl + H,0. What volume of 0.20 mol/L NaOH is needed to neutralize 30.0 mL of 0.10 mol/
L HCI?




23. H,SO,4 + 2NaOH - Na,S0,4 + 2H,0. What volume of 0.100 mol/L NaOH neutralizes 20.0 mL of 0.050 mol/L
H,S04?

@ spot the mistake 2 marks
24. A student calculates the pH of 0.050 mol/L Ba(OH), as 12.70. Explain the error and correct it.

25. A student says a solution with pH 2 is twice as acidic as one with pH 4. Explain the error and correct it.
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Key formulas

pH = -log[H30*] - pOH = -log[OH"] - pH + pOH = 14.00 (at 25 °C) - [H30*] = 10-PH

Scale: pH < 7 acidic, = 7 neutral, > 7 basic. Each unit is a factor of 10.

Strong acids (ionize completely): HCI, HBr, HI, HNO3, H,SO4, HCIO, - Strong bases: Group 1 hydroxides, Ca(OH),,
Ba(OH), (two OH- each)

Sig figs: the number of decimal places in pH = the number of significant figures in the concentration.

O Acidic, basic or neutral? 4 marks
1. pH=3.2 Acidic
2. pH=700 Neutral
3. pH=15 Basic
4. [H30*] =1.0 x107° mol/L Basic (pH = 9.00)
@ Arrhenius acid or base? 4 marks
State acid or base, and which ion it releases in water.
5. HCI Acid: releases H* in water 6. NaOH Base: releases OH"
7. HNO; Acid: releases H* 8. Ca(OH), Base: releases 2 OH"
@© pH from [H30%] 4 marks

9. Find the pH of a solution with [H30*] = 1.0 x 1073 mol/L.
pH = -1og(1.0 x 1073) = 3.00

10. Find the pH of a solution with [H30*] = 2.5 x 1074 mol/L.
pH = -log(2.5 x 10™4) = 3.60

11. Find the pH of 0.010 mol/L HCI.
pH = -10g(0.010) = 2.00

12. Find the pH of 0.0050 mol/L HNOs3.
pH = -log(5.0 x 1073) = 2.30

Q [H30+] from pH 3 marks

13. Find [H30*] for a solution with pH = 4.00.
[H;0*] =1074.90 = 1,0 x 104 mol/L

14. Find [H50*] for a solution with pH = 2.70.
[H;0*] =107270 = 2.0 x 10"2 mol/L

15. Find [H30*] for a solution with pH = 9.40.
[H30+] =107940 = 4,0 x 107" mol/L



© Bases: pOH and pH 4 marks
16. Find the pOH and pH of 0.010 mol/L NaOH.
pOH = -10g(0.010) = 2.00; pH =14.00 - 2.00 =12.00
17. Find the pOH and pH of 0.0025 mol/L KOH.
pOH = -10og(0.0025) = 2.60; pH =14.00 - 2.60 = 11.40
18. Find the pOH and pH of 0.050 mol/L Ba(OH)s,.
pPOH = -10g(0.10) ([OH"] = 2 x 0.050 = 0.10 mol/L) = 1.00; pH = 14.00 - 1.00 = 13.00

19. A solution has pH = 10.50. Find its pOH and [OH"].
pOH =14.00 - 10.50 = 3.50; [OH"] =107350 = 3.2 x 104 mol/L

@ Dilution and the pH scale 2 marks
20.10.0 mL of 0.10 mol/L HCl is diluted to 1.00 L. What is the new pH?
¢ =(0.10 x 10.0) + 1000 = 1.0 x 103 mol/L; pH = 3.00

21. How many times more acidic is a solution with pH 3 than one with pH 5?
Each pH unit is a factor of 10: 105~ 3 = 100 times more acidic.

@© Neutralization 4 marks
2 marks each.

22. HCI + NaOH - NaCl + H,0. What volume of 0.20 mol/L NaOH is needed to neutralize 30.0 mL of 0.10 mol/
L HCI?
n(HCI) = 0.10 x 0.0300 = 0.0030 mol = n(NaOH); V = 0.0030 + 0.20 = 0.015L =15.0 mL
23. H,SO,4 + 2NaOH - Na,S0,4 + 2H,0. What volume of 0.100 mol/L NaOH neutralizes 20.0 mL of 0.050 mol/L
H,S04?
n(H,S0,4) = 0.050 x 0.0200 = 0.0010 mol; n(NaOH) = 2 x 0.0010 = 0.0020 mol; V = 0.0020 + 0.100 =
20.0 mL

@ spot the mistake 2 marks

24. A student calculates the pH of 0.050 mol/L Ba(OH), as 12.70. Explain the error and correct it.
Ba(OH), releases 2 OH-, so [OH"] = 0.10 mol/L, pOH = 1.00 and pH = 13.00.

25. A student says a solution with pH 2 is twice as acidic as one with pH 4. Explain the error and correct it.
pH is logarithmic: a difference of 2 units is 102 = 100 times more acidic.
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