AP Chemistry: 2025

Question 7: Short Answer 4 points

AP Chemistry: 2024

Question 1: Long Answer

10 points

A For a correct circled atom. Point 01

Accept one of the following:
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(Because of resonance, the two C—O bonds on the right are equivalent.)

(a) For the correct circled atom:

The rightmost hydrogen atom should be circled.

1 point

(b) For the correct calculated value:

1 mol
(1022 g)(40.00 g
0.500 L

j =0511M

1 point

() For the correct pK, :

3.9 (acceptable range: 3.7 — 4.0)

1 point

B (i) For the correct calculated value: Point 02

X, = [HC,H305][OH7] _ (1.3x10°)(1.3x10) L (13 10°) _ 68x10-!!

[C,H;0;7] (25-13x107) 2.5
(ii) For the correct calculated value, consistent with part B (i): Point 03
—14
y =K L0107 e
Ky 6.8x10”

C For the correct answer and a valid justification: Point 04

Agree. H;0" is consumed in step 1 and regenerated in step 2, which is consistent with the

behavior of a catalyst.

(d) (@i For the X at the correct point:

The X should be at a point greater than or equal to 3 mL and less than 8 mL .

1 point

(ii) For a correct justification:

More acid particles are present than conjugate base particles, meaning that the titration
is before the half-equivalence point.

1 point

(iii) For a curve showing the correct equivalence point:

The equivalence point should be at 8 mL . See example response below.

1 point

For a curve with appropriate initial and final pH with a correct shape:

The drawn curve should begin at the same PH, gradually increase, rise sharply at a

volume different than 16 mL, and end at a PH similar to the first curve.
Experiment 1
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1 point

Total for part (d)

4 points
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(e) (i) For the correct calculated value: 1 point
g = meAT = (200.0 g)(4.2 J/(g - °C))(23.2°C — 20.0°C) = 2700 J
(ii) For the correct calculated value: 1 point
Grn = ~Ggorn = —2700] = 2.7 k]
Ay = iy = (0.100 L_)%(')?sl(()i) mol) ~ o4 ky/moly,,
(iii) For the correct answer and a valid justification: 1 point
Agree. The heat lost from the system would result in a lower final temperature, which
results in values of AT, q,,,, and AH that are smaller than the actual value.
Total for part (¢) 3 points
Total for question 1 10 points




