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AP® CHEMISTRY / z
SCORING GUIDELINES
 APOnen - U 10 Resiews B

An experiment is petrformed to determine the molar mass of an unknown solid monoprotic acid, HA, by titration
with a standardized NaOH solution.

(a) What measurement(s) must be made to determine the number of moles of NaOH used in the titration?

Initial volume of standardized NaOH solution and
final volume of standardized NaOH solution
(volume at the endpoint of the titration)

1 point for identifying both initial and final volume
of base

(b) Write a mathematical expression that can be used to determine the number of moles of NaOH wused to reach
the endpoint of the titration.

Myon % Vaon

, , ) ) [ point for mathematical expression
(Molarity of NaOH solution) times (volume (in L) of NaOH added)

(¢) How can the number of moles of HA consumed in the titration be determined?

HA + NaOH — NaA + ILO

moles HA = moles NaOH : )
. 1 point for showing conversion based on stoichiometry of
moles monoprotic acid = moles NaOH the neutralization reaction

1molHA)

= moles NaOH [—————
7Ha oles T 1 mol NaOH

(d) In addition to the measurement(s) made in part (a), what other measurement(s) must be made to determine the
molar mass of the acid, HA 7

mass of HA 1 point for measurement

(e) Write the mathematical expression that is used to determine the molar mass of HA,

mass HA
mol HA
1 point for quotient
mass of LA measured in part (d} divided by the moles
of TIA determined in part (c)
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(f) The following diagram represents the setup for the titration. In the appropriate boxes below, list the

chemical(s) needed to perform the titration.

i

H

I HA

E and
! indicator
|

|

|

|

|

Chemical(s) Needed in Flask

NaOH

Chemicals needed in flask: solid weak monoprotic acid
(HA) and an indicator to detect endpoint of titration

Chemical in buret: standardized NaQH solution

1 point for either one of two chemicals in flask,
2 points for both

1 point for NaOH in the buret

(g) Explain what effect each of the following would have on the calculated molar mass of HA. Justify your

answers,

(i) The original solid acid, HA, was not completely dry at the beginning of the experiment.

Measured mass of HA is larger; so, according to expression in 1 point for the effect on molar mass and
part (e), calculated molar mass will be higher than it should. explanation.

(ii) The procedure called for 25 mL of H,0O in the Erlenmeyer flask, but a student used 35 mL

of H,0.

No effect on calculated molar mass, because mathematical
expression for molar mass does not include amount of
water used to dissolve solid HA. Both mass and number
of moles of HA are unaffected by the addition of water.

1 point for effect on molar mass and explanation.




