ANSWER ¥eY

Acid-Base Neutralization & Titrations Practice Name:

1. A35.0 mLsample of NaOH solution is titrated to an end point by 14.8 mL 0.412M HBr solution. What is the molarity of the

/‘{ > NaOH solution? l | ,

HBr + ' NaOH = NaBr +

H,0

MaVa e (0.41am)(14.8 mL)

MaVa = MgV —> Mg * B T (36.0mL)

—- fMB= 0.174 M NaoH

Vg

2. If 25.0 mL of KOH were needed to neutralize 15.0 mL of 3.50M HBr, calculate the molarity of the base.

| wer+ | kon> | ker+ | mo

MAVA’ MgVg — Mg'-‘ MaN4 Mg = K fa i Womi) =~ Mg = &l M leob

Vg (25.0 mL)

3. Itrequired 34.0 mL of 1.90M KOH to neutralize 25.0 mL of H;PO,. Calculate the molarity of the phosphoric acid.

l H3PO, + 3 KOH > l KsPO4 + 3 H,0

O MV Mgy,
N Ng

Mg Vgn, A (Lo MY(34.0mL)(N)

Ma A

MA= 0.860M H3P0q

Vang © (asomb)(?)

4. Astudent titrated 20.0 mL of 0.500M HNO3 with NaOH. Her data is shown in the following table.

a. Complete the following table:

Trial 1 Trial 2 Trial 3
INITIAL VOLUME NaOH 0.00 mL 153 mL 30.4 mL
. FINAL VOLUME NaOH 15.3 mL 30.4 mL 45.3 mL
VOLUME NaOH used [5,3mL 151 mL 4.9 L

b. Calculate the average volume of NaOH used from the three trials.

2 +(1s r y +(]L.on&L\f .
OS‘;ML\) 5_:,!,5.',1,,,.1“,,) M AR A qS;ML - A\lﬁ Velome = 15.1 mL NaOH

s

c. Use your average volume of NaOH used to calculate the molarity of the base.

| hnoy+ | Naon > | Nanos + | o
= MV (
MRVA’ MBVB = MB= MaVa - MB i 0,500 M)(aO.OML) s (MB = 0,.662M NaOH
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5.  What is the molarity of a nitric acid solution if 43.3 mL of 0.100M potassium hydroxide solution is needed to neutralize
20.0 mL of the unknown concentration of nitric acid solution?

| wno, + ) koH > | knoy + | w0

. : MgV (0,100 M) (423 mb)
MaNa=MgVg - M,, MaVs _ My s o 2L Mp= 0.2 M HNOA

A°
V,q : C 0.0 mL)
pHvs mL NaOH
Titration Problems
b |

1) You have a solution of HBr of ! : 5

unknown concentration. . To figure ¢ ]

out the concentration, you measure : 1] -

out 25 mL of the acid solution. You g, iy

then begin adding 0.100M NaOH g

solution and measuring the pH after :

each addition. The graph of pH vs + -3+ ‘T

mL NaOH looks like this: :

.4 1 10 15 2 1] » Y
NaOH volume (mL)

a) At what volume of NaOH solution was the HBr consumed? (This is called the equivalence point) f\/
Eo\u voleace Point — PH 7‘ £ ‘Qg S ‘
b) Wnte a balanced equatlon for the reactxon -
1L HBr + LNaOH —> L NaBr + L0 —» SA+ S8 —» Nevtea| & pH=T
¢) Calculate the moles of acid that must have been in the original 25 mL of acid.
[3] Radho v @ Equivalence PoinT mol CHY] : mel oy-1 —

d) Calculate the concentration of the original acid M, mel solute
) solution. ; g f > mal <lule, =(M;)(L,\
Ma= e Swed — M ; P0033 el HBr Mol NaOH = (0.100M Nash)(0.023 L NaoH) =
L sdln 0.025 L suln

Mol NaoH 0.0023 myl Naﬂ
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