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(b) According to the diagram, two moles of sodium hydroxide must be present to neutralize
one mole of sulfuric acid.

(c) H3PO4(aq) + 3KOH(aq) — K3PO4(aq) + 3H,0()

Imol H,PO,
3mol KOH

7.2mol KOH x =2.4molH,PO, (aq)

1.4 moles of phosphoric acid are required to neutralize 7.2 moles of potassium hydroxide.

2. HNOs(aq) + NaOH(aq) — NaNOs(aq) + H,O(¢)

Imol H
0.02500L NaOHx0.150 M NaoH x T HNO: 1 156 = 0210 iNo, (aq)
L Imol NaOH  0.01785L L

When the pH is 7.0, the concentration of the nitric acid is 0.210 mol/L.

3. HZSO4(aq) + 2NH3(aq) — (NH4)ZSO4(aq)

0.0328L NH, x0.116 PN x 1MOHHS0s 1y 5 —0.0761™ 1,80, (aq)
L 2mol NH,  0.0250L L

The concentration of the sulfuric acid is 0.0761 mol/L.

4. HCl(aq) + NaOH(aq) — NaCl(aq) + H,O(0)
Volume of NaOH used = Initial volume of NaOH — Final volume of NaOH
Vieon = 23.08mL —1.06 mL =22.02mL = 0.02202L

0.01000L HCIx0.235 ™ ey Imol NaOH 1
L 1mol HCl ~ 0.02202L

NaOH =0.107 mTOl NaOH(aq)

The concentration of the sodium hydroxide solution was 0.107mol/L.
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(continued)

5. H;SO04(aq) + 2KOH(aq) — K;S04(aq) + 2H,0O(L)

7.

0.0372L KOHx0.650 2 kop x 1MoL H.SO, L
L 2mol KOH 0.250mol

H,SO, = 0.0484L H,SO, (aq)

48.4 mL of sulfuric acid is needed to react completely.

CH3;COOH(aq) + NaOH(aq) — NaCH3;COO(aq) + HO(0)

0.0425L NaOH x1.02 %! Naop x Mol CH,COOH 1
L Imol NaOH - 0.0500L

CH,COOH

= 0.867mT01CH3COOH(aq)

The concentration of ethanoic acid is 0.867 mol/L.

2HCl(aq) + Ba(OH),(aq) — BaCl,(aq) + 2H,O({)

Volume of HCI used = Initial volume of HCI-Final volume of HCI
Trial 1:V,;, =50.00mL -37.32mL =12.68 mL

Trial2: V., =37.32mL - 24.56 mL =12.76 mL

Trial 3: V., =24.56mL-11.78mL =12.78 mL

Concentration of Ba(OH),:

Trial 1:

0.01268L HCIx0.250 M prcy, LMoL BaOW), 1 5 om), = 0.150 ™! Ba(OH), (aq)
L 2mol HCl  0.01000L L

Trial 2:

0.01276 L HCIx0.250 2 gy, MO BaOW), 1 5 omy, =0.160 ™% Ba(oH), (aq)
L 2mol HCI  0.01000L L

Trial 3:

0.01278L HCIx0.250 " prcp, [mO BaOW), 1 5 0m), = 0.160™°! Ba(OH), (aq)
L 2mol HCI  0.01000L L

(0.159“101+0.160mL°1+0.160”E’1)
Average concentration of Ba(OH), = 3

Average concentration of Ba(OH), = 0.16OmT01
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