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Arithmetic and Number Theory

1) Find the smallest composite number that has no prime factors
less than 10.

2) Each week, between 30 and 50 mathletes show up for math
practice. Usually the mathletes break up into equal sized groups,
but this week the two coaches noticed that the mathletes could
not break up into groups of equal size. If the two coaches joined
the mathletes, then they still could not break up into groups of
equal size. How many mathletes showed up for practice?

3) What is the smallest possible 4-digit number that gives a
guotient of 432 with a remainder of 2 when divided by a positive
1-digit number?
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Algebra 1

1) A gardener is planning a rectangular garden area in a
community garden. His garden will be next to an existing 12-ft
fence. The gardener has a total of 44 ft of fencing to build the
other three sides of the garden. How long will the garden be if the
width is 12 ft?

2) Write the equation of the line (in slope-intercept form) that has
the same slope as the line 3x — 5y = 7 and the same y-intercept
as the line 2y — 9x = 8.

3) Suppose that (0,4) and (2,36) are on the graph of an
exponential function in the form of y = a - b*. What is the value
of y when x = 4?
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Geometry

1) You can block out the moon by holding a coin up at a distance
from your eye that is 110 times the diameter of the coin. The
moon is roughly 3640 kilometers in diameter. How far away is it?

2) Two angles in an equilateral triangle have measures 3x + 27°
and 2y —4°. Find x + y.

3) All sides of the building shown below meet at right angles. If
three of the sides measure 2 meters, 7 meters, and 11 meters as
shown, then what is the perimeter of the building in meters?
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Algebra 2

1) Let f(x) =+vV4 —x and g(x) = V2x — 6. What is the domain 1.
of f-g?

2) What is the product of the quotient and the remainder when
3x? + 3x — 7 is divided by x + 6?

3) Find the value of x if x is positive and x — 1 is the reciprocal of
L 3
X +-. .
2
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Trigonometry and Complex Numbers

1) What is the value of sec(2745°)? 1.

2) ABC is a triangle such that AC = 5, BC = 11, and £ACB = 30°. 2.
What is the area of AABC?

3) Define a sequence of complex numbers by the following:
72, =0, Zyy =22 +1i forn>1.

How far away from the origin is z;11?
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Precalculus

1) Find the degree of f(g(x)) given that f and g are polynomials
such that the degree of f is m and the degree of g is n, where m
and n are nonnegative integers.

2) Let u and v be vectors such that u = 5i — 12j and v = 3i + 4j.

Find the dot product (u — v) - (u + v).

3) Let f(x? + 1) = x* + 5x% + 3. What s f(x%? — 1)?
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