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AP Calculus AB: 2026

AP Calculus AB: 2025

3. A pie is taken from a hot oven and put on a table. The internal temperature of the pie at
time ¢t minutes can be modeled by the function H that satisfies the differential equation
il_]j = _ll_S(H_ 20), where H(¢) is measured in degrees Celsius and H(0) = 75. For ¢ > 0, it is

known that 20 < H(¢) < 75.

Part A

Explain why the following could not be a slope field for the differential equation

A~ _do(1-20).

H
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PartB

Find the slope of the line tangent to the graph of H at time 7 = 0. Show the work that leads to
your answer.

Part C

2

It can be shown that daT};I = 2;fS(H —20). The line tangent to the graph of H at time ¢ = 0 is used
to approximate H(5), the internal temperature of the pie at time ¢ = 5. Is this approximation an
overestimate or an underestimate for the actual value of H(5)? Give a reason for your answer.

PartD

Use separation of variables to find an expression for H(t), the particular solution to the given
differential equation with initial condition H(0) = 75.

6. Consider the curve G defined by the equation 3> — % — y + ixz =0.
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B. There is a point P on the curve G near (2, — 1) with x-coordinate 1.6. Use the line tangent to
the curve at (2, — 1 ) to approximate the y-coordinate of point P.

C. For x>0 and y > 0, there is a point S on the curve G at which the line tangent to the curve
at that point is vertical. Find the y-coordinate of point S. Show the work that leads to your
answer.

D. A particle moves along the curve H defined by the equation 2xy +Iny = 8. At the instant

dy _
A. Show that o

when the particle is at the point (4,1), % = 3. Find % at that instant. Show the work that

leads to your answer.

STOP
END OF EXAM

AP Calculus AB: 2024

dy -2
5. Consider the curve defined by the equation X2+ 3y + 2_v2 = 48. It can be shown that d_) 31 : .
x  3+4y

(a) There is a point on the curve near (2, 4) with x-coordinate 3. Use the line tangent to the curve at (2, 4) to
approximate the y-coordinate of this point.

(b) Is the horizontal line y = 1 tangent to the curve? Give a reason for your answer.

(c) The curve intersects the positive x-axis at the point (148, 0). Is the line tangent to the curve at this point

vertical? Give a reason for your answer.

(d) For time ¢ = 0, a particle is moving along another curve defined by the equation y3 + 2xy = 24. At the
instant the particle is at the point (4, 2), the y-coordinate of the particle’s position is decreasing at a rate of
2 units per second. At that instant, what is the rate of change of the x-coordinate of the particle’s position

with respect to time?

Write your responses to this question only on the designated pages in the separate Free Response
booklet. Write your solution to each part in the space provided for that part.
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Name:

3. A bottle of milk is taken out of a refrigerator and placed in a pan of hot water to be warmed. The increasing

function M models the temperature of the milk at time ¢, where M(r) is measured in degrees Celsius (°C)

and ¢ is the number of minutes since the bottle was placed in the pan. M satisfies the differential equation

aMm 1
% -1 —(40 — M). At time ¢ = 0, the temperature of the milk is 5°C. It can be shown that M(¢) < 40 for all
values of t.

(a) A slope field for the differential equation ddﬂ = i(40 — M) is shown. Sketch the solution curve through
t

the point (0, 5).
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(b) Use the line tangent to the graph of M at r = 0 to approximate M(2), the temperature of the milk at
time ¢ = 2 minutes.

2 2
3 in terms of M. Use —
dt dt

(c) Write an expression for to determine whether the approximation from

part (b) is an underestimate or an overestimate for the actual value of M(2). Give a reason for your answer.

(d) Use separation of variables to find an expression for M(t), the particular solution to the differential

equation ‘;ﬂ = %(40 — M) with initial condition M(0) = 5.
t

Write your responses to this question only on the designated pages in the separate Free Response
booklet. Write your solution to each part in the space provided for that part.

d 1
5. Consider the differential equation Ey =3 sin(%x) Jy+7.Let y = f(x) be the particular solution to the

differential equation with the initial condition f(1) = 2. The function f is defined for all real numbers.

(a) A portion of the slope field for the differential equation is given below. Sketch the solution curve through
the point (1, 2).
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(b) Write an equation for the line tangent to the solution curve in part (a) at the point (1, 2). Use the equation
to approximate f(0.8).

(c) Itis known that f”’(x) > 0 for —1 < x < 1. Is the approximation found in part (b) an overestimate or an
underestimate for f(0.8) ? Give a reason for your answer.

(d) Use separation of variables to find y = f(x), the particular solution to the differential equation

d 1
Ey 5 sm< )\/y + 7 with the initial condition f(1) =

Write your responses to this question only on the designated pages in the separate Free Response
booklet. Write your solution to each part in the space provided for that part.
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6. Consider the differential equation o gx( y—2)°.

(a) A slope field for the given differential equation is shown below. Sketch the solution curve that passes
through the point (0, 2), and sketch the solution curve that passes through the point (1, 0).

AP Calculus AB: 2017
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(b) Let y = f(x) be the particular solution to the given differential equation with initial condition f(1) = 0.

Write an equation for the line tangent to the graph of y = f(x) at x = 1. Use your equation to
approximate f(0.7).

(c) Find the particular solution y = f(x) to the given differential equation with initial condition f(1) = 0.

4. Attime t = 0, a boiled potato is taken from a pot on a stove and left to cool in a kitchen. The internal
temperature of the potato is 91 degrees Celsius (°C) at time 7 = 0, and the internal temperature of the potato
is greater than 27°C for all times ¢ > 0. The internal temperature of the potato at time # minutes can be

1

dH
modeled by the function H that satisfies the differential equation il Z(H — 27), where H(t) is

measured in degrees Celsius and H(0) = 91.

(a) Write an equation for the line tangent to the graph of H at t = 0. Use this equation to approximate the
internal temperature of the potato at time ¢ = 3.

2
(b) Use ? to determine whether your answer in part (a) is an underestimate or an overestimate of the
t

internal temperature of the potato at time ¢ = 3.

(c) For t < 10, an alternate model for the internal temperature of the potato at time 7 minutes is the function
G that satisfies the differential equation % =—(G - 27)2/3, where G(r) is measured in degrees Celsius
and G(0) = 91. Find an expression for G(z). Based on this model, what is the internal temperature of the

potato at time t = 3 ?

STOP
END OF EXAM
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4. Consider the differential equation & = i
’ d dx  x-1
(a) On the axes provided, sketch a slope field for the given differential equation at the six points indicated.
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(b) Let y = f(x) be the particular solution to the given differential equation with the initial
condition f(2) = 3. Write an equation for the line tangent to the graph of y = f(x) at x = 2.
Use your equation to approximate f(2.1).

(c) Find the particular solution y = f(x) to the given differential equation with the initial condition f(2) = 3.
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6. Consider the differential equation “= = (3 — y)cos x. Let y = be the particular solution to the differential
CALCULUS AB quation == = (3 - y)cos x. Let y = f(x) particular soluti
SECTION II, Part A equation with the initial condition f(0) = 1. The function f is defined for all real numbers.
Time—30 minutes (a) A portion of the slope field of the differential equation is given below. Sketch the solution curve through the
Number of problems—2 point (0, 1).
A graphing calculator is required for these problems. Y
1. Grass clippings are placed in a bin, where they decompose. For 0 < ¢ < 30, the amount of grass clippings iy A,
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(b) Write an equation for the line tangent to the solution curve in part (a) at the point (0, 1). Use the equation to
approximate f(0.2).

(c) Find y = f(x), the particular solution to the differential equation with the initial condition f(0) = 1.

STOP

END OF EXAM




