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Name Teacher Grade Level Score

Time Limit: 30 minutes NEXT CONTEST: FEB. 11, 2020 Answer Column

. . - 20197 _
4-1. What is the only value of x for which o010 2020? 4-1.

4-2. Two of the numb-
ers [ wrote on my
paper are the great-
est prime numbers
less than 100 that
differ by 4. What
is their sum?

4-3. For what integer k
will 2% —1 be the
greatest divisor of 222 — 2 that is less than 222 — 2?

4-4. The area of the parallelogram shown is 44. If the 4-4,
total area of the shaded regions is 14, what is
the area of the region common to the two large

unshaded triangles that share a common base?

4-5. What is the only value of x for which there are 24 positive integers 4-5.
(not necessarily distinct) whose sum is x and whose product is x?

4-6. Point P is on the angle bisector of a base angle of an isosceles tri- 4-6.
angle whose base-length is 12 and whose leg-lengths are 10. If the
distance from P to the base is 2, what is the sum of the squares of
the distances from P to the three vertices of the triangle?
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5-1. What is the sum of the reciprocals of the solutions of the equation 5-1.

(x+1)(x+2)(x+3) = 0?

5-2.  What is the largest integer n for which 2020-n, 2020, and 2020+n 5-2.
could be the lengths of the sides of a triangle?

5-3. The only possible scores on an 5-3.
exam are the 16 integers from 0 to
15. The most frequent score earned
by the 100 students who took the
exam was 0 (a score achieved by k 38 % i
students). If no other score was @}&_ ' RPN, B
earned as frequently, what is the = /(2;3;%’ @g’o?;lf?
least possible value of k? VY i}
5-4. Two isosceles triangles with supplementary vertex 5-4.
angles share a common base. The lengths of the legs
of one triangle are 12 and of the other triangle are 5.
What is the sum of the lengths of the altitudes that
can be drawn to the common base of the triangles?
5-5. Two numbers are called reversal numbers if one is obtained from 5-5.

the other by reversing the order of digits-for example, 123 and 321.
What are the two reversal numbers whose product is 92,5657

5-6. What are all ordered triples of non-zero integers (,b,c) for which g, 5-6.
b, and ¢ form a geometric sequence whose common ratio is a non-
zero integer, while a+4, b, and ¢ form an arithmetic sequence?
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6-1.

What is the greatest five-digit number that is divisible by 11?

Answer Column

6-1.

6-2.

What is the least integer n > 0 for which
2020—n is the square of an integer?

6-3.

In tossing a fair coin, what is

the probability that the second

“heads” occurs on the ninth toss?

6-2.

6-3.

The square at the right has an area of
4. Quarter-circles, centered at two op-
posite vertices of the square, overlap
in the shaded region as shown. What
is the area of the shaded region?

6-4.

6-5.

A drawing of the parabola y = x? is photographed using a micro-
scope that magnifies by a factor of 200 in each direction. The pho-
tographed parabola is traced on (unmagnified) graph paper so the
parabola’s vertex, orientation, and axis of symmetry are unchanged.
When compared to the drawing of y = ¥ (also drawn on unmagni-
fied graph paper), for what real number a does the photograph of
the parabola look like the graph of y = ax*?

6-5.

The lengths of the sides of an equilateral triangle are log 4, log;,b,
and log,s (a+b), where a and b are positive numbers. What is the
value of %?
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