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Twenty-ninth Annual UNC Math Contest First Round Fall, 2020

Rules: 90 minutes; no electronic devices.

1. Four congruent copies of a rectangle
form a larger rectangle, as shown. If the
larger rectangle has area 972 in2, what is the
perimeter of one of the smaller rectangles?

2. For seven days, Jack notices that his golden goose lays three more eggs
each day than she laid the day before. If the goose lays 91 eggs in all
during the seven days, how many eggs does she lay on the last of the
seven days?

3. Find the largest prime number that divides evenly into the sum

1 + 2 + 3 + ... + 60

                                        

4. If the area of the larger shaded square
is 9 times the area of the smaller shaded
square and the outer square has area 25,
then what is the perimeter of the smaller
shaded square?
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5. What is the measure, in degrees, of
∠DGE, if ABCDE is a regular pentagon and
DCFG is a square? (A regular polygon is
one in which the angles all have the same
measure and the sides all have the same
length.)
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6. If the upper right corner of a rectangle
is folded down so that the fold makes an
angle of 34◦ below the horizontal and the
lower right corner of the rectangle is folded
up to align with the first corner, as shown,
then what angle, in degrees, does the sec-
ond fold make above the horizontal?

7. If n! = (28)(34)(52)(7), then what is n?
(The mark ! indicates factorial. For instance, 4! = 4 × 3 × 2 × 1.)

8. How many 4-letter passwords created from the ten letters
C, O, U, N, T, E, R, S, P, Y

have no letter that appears three or more times in a row? The password
CCYC is allowed, for instance, but CCCY is not.

9. How many of the integers 100, 101, 102, 103, ... 2020 are multiples of at
least one of the integers 2, 3, and 5?

10. You want to arrange four orange candles, four black candles, and five
purple candles in a circle on a cake for Halloween and you must not put
any candle adjacent to another candle of the same color. How many ar-
rangements do you have to choose from? Count all rotations of an ar-
rangement as the same. There is no special first candle.

END OF CONTEST


