2025 MAO National Convention
Calculus Hustle: Problem #1

A function y = f(x) has tangent lines whose
slopes satisfy m = 1 4+ x + 22 for all x such
that 0 < x < 5. At x = 2, the function has
a tangent line whose equation is y — 7z = 2.
Compute f(4).

Answer:

Round: 1 2 3 4 5
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2025 MAO National Convention
Calculus Hustle: Problem #2

A rotated parabola is described by the set of
points (z,y) that satisfies the equation

= 2ry+y*+ =0

This rotated parabola has a horizontal tangent
line at the point (a,b). Find a — b.
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Answer:
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Calculus Hustle: Problem #3

Suppose f is a 2m—periodic and integrable
function (i.e. f(x + 2m) = f(x) for all x.)

Suppose /f(x)d:c = 10. Evaluate

3

/ (f(e) + m)da

K

Answer:

Round: 1 2 3 4 5
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/ ]_
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Calculus Hustle: Problem #26

The perimeter of the region R in the first
quadrant bounded by the curves y = Inz,
x =1 and x = 2 is of the form

+A

2
/\/1—|—x2
1

Where A is a real number. Find A.

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #38

A shape has a base bound by the curve y = 2z
between x = —3 and = = 2. Cross sections
of the shape are squares perpendicular to the
r-axis. Find the volume of the solid.

Answer:
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Compute the sum of the following convergent
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i 3—271
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Compute the area inside both polar curves
r=2and r =4cosf
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The area bounded by the coordinate axes and
the tangent line to 2° + 2z +y — 3 = 0 at the
point where it meets the y-axis is
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Calculus Hustle: Problem #16

A function satisfies

df
de
If the function passes through the point

f(~1) = 3, find £(2).

1—=x

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #17

A bug is moving along a parametric curve
described by the equations

x =sint+1
y=1—cost
on the interval [0,8]. Find the speed of the
T

particle at the moment when ¢t = 5

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #18

The region R, bounded by the coordinate axes
and the line x + y = 1 is the base of a solid
with cross sections perpendicular to the x-axis
whose area is given by A(z) = ze™®. Compute
the volume of the region.

Answer:

Round: 1 2 3 4 5
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o
Suppose the series E a, 1is convergent.

n=1

. 1+a,
Compute lim ——~
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Calculus Hustle: Problem #21

Compute the total area of the polar regions
bounded by the curves C; : r = |sinf| and
CQ r=—1

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #23

The function f(z) = z — In(1 + z) converges
to its Maclaurin expansion

i (_1)nxn+2
= n+ 2

on an appropriate interval of convergence. Let
G(z) = sin(2?) f(z). Compute G®(0).

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #24

Find x(—1), given the following differential

equation.
dx
E = —Tx
z(0) = 2025

Answer:

Round: 1 2 3 4 5
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Calculus Hustle: Problem #25

Consider f(z) = |1 = |1 — 2| — |2 —z||. Put
G(z) = e/@=2_ Compute G’(3)

Answer:

Round: 1 2 3 4 5
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