
2025 MAΘ National Convention
Calculus Hustle: Problem #1

A function y = f(x) has tangent lines whose
slopes satisfy m = 1 + x + x2 for all x such
that 0 < x < 5. At x = 2, the function has
a tangent line whose equation is y − 7x = 2.
Compute f(4).

Answer:

Round: 1 2 3 4 5
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A rotated parabola is described by the set of
points (x, y) that satisfies the equation

x2 − 2xy + y2 + x = 0

This rotated parabola has a horizontal tangent
line at the point (a, b). Find a− b.
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π∫
−π

f(x)dx = 10. Evaluate

3π∫
π

(f(x) + π)dx
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h2

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #4

Let f(x) =
1

x
. Calculate

lim
h→0

f(x+ 2h) + f(x)− 2f(x+ h)

h2

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #4

Let f(x) =
1

x
. Calculate

lim
h→0

f(x+ 2h) + f(x)− 2f(x+ h)

h2

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #4

Let f(x) =
1

x
. Calculate

lim
h→0

f(x+ 2h) + f(x)− 2f(x+ h)

h2

Answer:

Round: 1 2 3 4 5



2025 MAΘ National Convention
Calculus Hustle: Problem #5

Compute

π/4∫
0

1

(sinx+ cosx)2
dx

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #5

Compute

π/4∫
0

1

(sinx+ cosx)2
dx

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #5

Compute

π/4∫
0

1

(sinx+ cosx)2
dx

Answer:

Round: 1 2 3 4 5

2025 MAΘ National Convention
Calculus Hustle: Problem #5

Compute

π/4∫
0

1

(sinx+ cosx)2
dx

Answer:

Round: 1 2 3 4 5



2025 MAΘ National Convention
Calculus Hustle: Problem #6

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

2∫
1

√
1 + x2

x
dx+ A
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If the function passes through the point
f(−1) = 3, find f(2).
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x = sin t+ t

y = t− cos t

on the interval [0, 8]. Find the speed of the

particle at the moment when t =
π

2
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with cross sections perpendicular to the x-axis
whose area is given by A(x) = xe−x. Compute
the volume of the region.
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bounded by the curves C1 : r = | sin θ| and
C2 : r = −1
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The function f(x) = x − ln(1 + x) converges
to its Maclaurin expansion
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n=0

(−1)nxn+2

n+ 2

on an appropriate interval of convergence. Let
G(x) = sin(x2)f(x). Compute G(4)(0).
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equation. 

dx
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= −7x

x(0) = 2025
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G(x) = ef(x)−2. Compute G′(3)
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