Andy Randrup

andyrandrup@gmail.com

(please email me if you would like a link
to the resources in this presentation)

Increasing AP Exam Free
Response Scores!

My students perform very well on the free response
questions on the AP exam! I will share some factors as to
why..maybe this will help your students.

FR-my students | FR-global | % above
2025 40.2 23.8 69
2024 37.2 23.1 61
2023 32.3 204 58
2022 33.3 19.6 70
*2021 20.5 13.9 47
2019 26.1 17.1 53
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Build a strong rapport early and often.

a) Establish high expectations, a high level of support, a nonjudgemental
atmosphere.

b) Demonstrate genuine interest in who they are beyond the classroom.

Know the historical categories of the AP Exam Free Response questions.

Understand the grading standards of the AP Exam Free Response questions.

Consistently teach and model a “sufficient but efficient” approach to questions.

Teach free response standards as content is covered.

Incorporate perpetual reinforcement.
a) Cumulative tests with free response style partial questions.

b) Cumulative out of class graded work (quizzes or problem sets).

Purpose to finish the course material four weeks before the exam to review.
Have specific days to review and practice each free response question type.

Give a comprehensive free response test.

a) 1-2 weeks before the exam over two class periods
b) Covers the foundational concepts of the free response questions
c) Counts as two test scores

d) Motivation for students to finish well

Build a strong rapport early and often
a) Establish high expectations, a high level of support, a nonjudgemental atmosphere
b) Demonstrate genuine interest in who they are beyond the classroom
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2 & 3. Know the historical categories of the AP Exam Free Response
questions as well as the most common sub-questions that are asked.
Understand the grading standards of the AP Exam Free Response questions.

1. Data Table

. Graph Analysis

. Differential Equations
. Implicit Equations

. Particle Motion

. Area/Volume

. Rate In — Rate Out

. Der. & Int. basics
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Resources | use and will share with you if you email me!

THE DATA TABLE
Calculator or NO calculator

Given a table of data (usually with time and either a rate or an amount function), on a closed interval 2026 #1 Calculator

with an initial amount given (typically at t=0), be able to: a.

a) Estimate the derivative of the given function (by calculating slope using the closest two points sy MU -M() _T6-7 9 e T ) Answer with setup Point 1 (P1)
and the slope formula, (change in function) divided by (change in time). If you are asked to oo 10-5 10-5 "5
explain the meaning of your answer: "Att=___ minutes, the (rewrite what the function stands
for from the given information) is (increasing or decreasing...depending on whether your b.
estimate is positive or negative) at a rate of (your estimate) and add the correct units.

Use estimation technique (left, right, midpoint, trapezoid) to estimate the total amount.

Remember from a data table you need to calculate change in x for each interval. If you are

using midpoint method, you will use every cther x-value for the bases and the y-value of the =7-10+6-10+2:10 = 150 Approximation with  Point 4 (P4)

point that you skip will be the height of the rectangles. supporting work

¢) Know how to tell if each technique is an over or underestimate (left and right by
increasing/decreasing; trapezoid and midpoint by concavity.)

d) Explain the meaning of the integral of the function in the context of the problem. (Change in specics that arrive at the nesting arca from ¢ = 0 daysto
amount, final amount, or average value.) 1 =30 days.

e) Given an equation of another function that models the function given in the table or a different
function (working against the function in the table), find an amount or a rate or an average
value.

f) Use the Intermediate Value Theorem to prove that the given function takes on a certain y-

value. Ensure that you state that the function is continuous (typically because differentiable)

and why. Find the y-values of the endpoints. Show that the certain y-value is between the y-

values of the endpoints.

Use the Mean Value Theorem to prove that the derivative of the function takes on a certain

value. Ensure that you state that the function is differentiable and therefore continuous. Find

the average rate of change between the endpoints of the interval (using slope formula).

Units Point 2 (I2)

Form of midpoint Point 3 (P3)

. w
i [ M) dr = a(5)-(10-0) 5 M(15)- (20 - 10) st

+ M(25)-(30 - 20)

b

0 o 0
ii. }‘0 M(r)dr represents the number of male birds of this Intorpscation Folst3(£5)

c.
is Integral Point 6 (1'6)
J‘S Fi)de

= 641.859164 Answer Paint 7 (PT)

g

26 #1, 25#3, 24 #1, 23 #1, 22 #4, 21 #1, 19 #2, 18 #4, 17 #1, 16 #1, 15#3, 14 #4, 13 #3, 12#1




4. Consistently teach and model a “sufficient but efficient”
approach to questions

Everything you write on your boards as you teach should be
modeling to the students your expectations. This should
also be a sufficient but efficient approach.

Emphasize:

« Correct mathematical notation and communication

« Conceptual understanding versus memorization

« At some point allow for non-simplification of
computation

5. Teach free response standard as content is covered.

Every time a free response concept is taught in the flow of

the curriculum:

« Teach the concept to the scoring standard

* Incorporate partial free response questions to the
lesson and in all following assessments

« Ensure the concept is taught with and without a
calculator

This can start on the first day with 1.1 and data tables!




Units 1-5 opportunities to incorporate free response concepts:
« 1.1 Estimating & Interpreting Instantaneous Rate of Change — Data Table
« 1.16 IVT — Data Table g, MF-MQ-M-V"*—"T i
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« 3.1 Derivative rules from generic functions

o _tn_ y=x+b,
- 3.2 Implicit Differentiation i\ :
* 4.2 Particle Motion it psss 2 o ;J —m
4.3 Ratein - rate out £ ’(”’lm:f_(b f:
* 4.4 Related rates from old FR questions f'f""\\,\.\ CQICU.\US s
* 4.6 Tangent line approximation - Implicit D,
« 4.7 L'Hospital's Rule i |~
+ 5.1 MVT - Data Table A i e
5.4 1st Derivative Test — Graph Analysis [“i]j‘fif- ) ;@; f:*" o o
« 5.5 Candidate’s Test ﬂ)&&! % e i

« 5.6 Concavity — Graph Analysis
« 5.7 2" Derivative Test — Graph Analysis and Implicit

« 5.9 Connecting 1stand 2" Derivatives — Graph Analysis
* 5.12 Implicit

Units 6-8 opportunities to incorporate free response concepts:

* 6.2 Riemann Sums — Data Tables

* 6.7 FTC - Graph Analysis

« 7.1 Differential Equations

« 7.4 Reasoning Using Slope Fields — Differential Equations

« 7.7 Finding Particular Solutions — Differential Equations

« 8.1 Average Value — Particle Motions and Data Table and Rate In/Out
* 8.2 Integration - Particle Motion

» 8.3 Integration in Applied Contexts — Rate In/Out

» 8.4-5 Area between curves

« 8.7-8.8 Volume by Cross-Section
« 8.9-8.12 Volume by Revolution




6. Incorporate perpetual reinforcement
a) Cumulative tests
b) Cumulative out of class graded work

Most all my unit tests are cumulative!

How | do quizzes: )
« take-home (generally a week outside of class)

cumulative in content

open-note

with a partner

great training ground for AP exam practice

Consider “problem sets” in lieu of quizzes

7. Purpose to finish the course material to leave four weeks before the exam to review
8. Have specific days to review and practice each free response question type

April 1 - May 10
2027 AP Calculus Review

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
28

29 30 n 1 2 3
No School 11 Review (6) Unit 11 test (5) Unit 11 test (6) Free Response #1
(Easter Break) (5-6)

5 6 7 8 9

Free Response Free Response  Free Response | Free Response
#2a (5-6) #2b (5-6) #3 (5-6) #1(5)
1 12 13 14 15 16 17
Free Resp Free R Free R Muitiple Choice
#4 (8) #5 (5-6) #6 (5-6) practice (5-6)
MC Q#1 due (3-5)
18 19 20 2 22 2 24
e wp | Multiple Choice | ReVIGW Test Review Test Review Test
Caminpartor senooy | Practice (5-6) Day 1(5) Day 1(6) Day 2 (5-6)
26 27 28 29
Discuss FR and In class FR Sr. Honors Day | Sr. Chapel
MC practice (5-6) group practice MC Q#2 due (3.5)
MC Practice
2 3 4 5 6 7 8
Optional
- - - - - Practice Exam or
o £00-3:00 500:3:00 800-3:00 8:00-3:00 review 8.30-12.00

Review Test counts as TWO test scores.
Practice Exam is optional but will replace lowest test score but not the Review Test.
*AP Calculus Exam is on Monday, May 10%, in the morning./




9. Give a comprehensive free response test
a) 1-2 weeks before the exam
b) Covers the foundational concepts of the free response
questions
c) Takes two class periods
d) Counts as two test scores
e) Helps students finish well

EST
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My end of course free
response review test is
in the resource folder.

t (minutes) 4 8 1 15 20 26

R@gaimin) | 11 | 12 | 15 | 20 | 30 | 45 SUPer F RQS’

Water is being released out of a lake through a dam, in gallons per minute,
according to the increasing, concave up, differentiable function R(t) for t = 0.
Att = 4minutes, there are 45,000 gallons of water in the lake.

a) Estimate R'(12). Using correct units, interpret the meaning of your answer in the context
of the problem.
b) Estimate R'(15). Using correct units, interpret the meaning of your answer in the context
of the problem.
c) Must there be atime 4 < t < 26 such that R(t) = 267 Give a reason for your answer.
d) Mustthere be atime 4 <t < 26 such that R'(t) = E? Give a reason for your answer.
e) If A(t) represents the number of gallons of water in the lake, write an equation of a
tangent line to A(t) at t = 4 minutes.
) It A(Y) represents the number of gallons of water in the lake, evaluate lim w.
g) Use a Right Reimann sum with five sub-intervals to estimate J’f" R(t)dt.
1. Using correct units, interpret the meaning of your answer in the context of the
problem
2. Is your estimate greater or less than the actual value of the integral? Give a
reason for your answer.
h) Use four Trapezoids to estimate 45,000 - J;° R(t)dt.
1. Using correct units, interpret the meaning of your answer in the context of the
problem.
2. Is your estimate for [*° R(t)dt an over or under estimate? Give a reason for your
answer. "
Use a Left Reimann sum with three sub-intervals to estimate T“s ff:‘R(t)dt,
1. Using correct units, interpret the meaning of your answer in the context of the
problem.
2. Is your answer an over or under estimate? Give a reason for your answer.

j) Ifarainstorm is adding water to the lake at a rate modeled by the function S(t) = 5e%+¢ H
gallons per minute, using the value found in part g, estimate the total number of gallons AI SO n the reSOU rce
of water in the lake at t = 26 minutes to the nearest gallon.

k) If the actual rate in gallons per minute the water is being released from the lake through fo I d er.

the dam is D(t) =.065t* — .37t + 11, how many gallons of water are in the lake at
t = 26 minutes (with no rainstorm)?
Using the D{t) and S(t) functions above, how many gallons of water are in the lake at




FRReader m Tools Students Account Andy Randrup Logout

FRQ Finder (@ How it works

Search 396 AP Calculus free-response problems (1998-2025)

& Differential equations with slope fields

3% Filters m Clear All

Topic
functis 1l diff-eq diff-eq-context graph-analysis implicit-differentiation ~ parametric polar pva  rate-in-rate-out  series-taylor
table-data
Year From Year To Exam Calculator
2022 ~ 2025 v “ BC Both Yes No Any
Context R
Applied  Geometric ~ Motion  Rate In/Out  Pure Math Volume Series Justification B

https://frreader.com/frg-finder






