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1. Inamagic square, the sum of the three entries in any row, column, or diagonal is the
same value. The figure shows four of the entries of a magic square. Find x.

z [ 19196
1

2. Foreachrealnumberz,let |z | denote the greatest integer that does not exceed x.
For how many positive integers nisit true thatn < 1000 and that | log, n | is a positive
eveninteger?

3. Findthe smallest positive integer n for which the expansion of (xy — 3z + Ty —
21)", afterlike terms have been collected, has at least 1996 terms.



4. Awoodencube, whose edges are one centimeterlong, rests on a horizontal surface.
llluminated by a point source of light thatis  centimeters directly above an upper
vertex, the cube casts a shadow on the horizontal surface. The area of the shadow,
which does not include the area beneath the cube, is 48 square centimeters. Find the
greatestinteger that does not exceed 1000x.

5. Suppose thattheroots of £3 + 322 + 4z — 11 = Oarea, b, and ¢, and that the roots
ofx® + rz? + sx +t = 0area + b,b + c,and ¢ + a.Findt.

6. Inafive-teamtournament, eachteam plays one game with every other team. Each
team has a 50% chance of winning any game it plays. There are no ties. Let % be the
probability that the tournament will produce neither an undefeated team nor a winless
team, where m and n are relatively prime positive integers. Findm + n.

7. Twoofthesquaresofa? X 7 checkerboard are painted yellow, and the rest are
painted green. Two color schemes are equivalent if one can be obtained from the
other by applying arotationin the plane of the board. How many inequivalent color
schemes are possible?



8. Theharmonic mean of two positive numbers is the reciprocal of the arithmetic mean of
theirreciprocals. For how many ordered pairs of positive integers (z, y), witha < y, is
the harmonic mean of z and y equal to 6297

9. Aboredstudent walks down a hall that contains a row of closed lockers, numbered 1
to 1024. He opens locker 1, and then alternates between skipping and opening each
closedlockerthereafter. When he reaches the end of the hall, the student turns
around and starts back. He opens the first closed locker he encounters, and then
alternates between skipping and opening each closed locker thereafter. The student
continues wandering back and forthin this manner until every lockeris open. What is
the number of the lastlocker he opens?

10. Find the smallest positive integer solution to

cos 96° + sin 96°
cos 96° — sin 96°

tan(19z°) =



11. Let P bethe product of the roots of
S4B +24+41=0

that have positive imaginary part, and suppose that P = r(cos §° + i sin §°), where
r > 0and0 < 6 < 360.Find 6.

12. Foreach permutationai, as,as,. . .,ajgof theintegers1,2,3,...,10,formthe sum
|a1 — a2| + |a3 — CL4|

+|as — ag| + a7 — ag]

—Hag —a10|.

The average value of all such sums can be writtenin the form {—';, where pandq are

relatively prime positive integers. Findp + q.

13. Intriangle ABC, AB = v/30, AC = v/6,and BC = v/15.Thereis a point D for
which AD bisects BC, and ZADBis aright angle. The ratio

Area(AADB)
Area(ANABC)

canbe writtenin the form % , where m and n are relatively prime positive integers. Find
m + n.



14. A150 x 324 x 375rectangularsolidis made by gluingtogether1 x 1 x 1 cubes. An
internal diagonal of this solid passes through the interiors of how many of thel x 1 X
1 cubes?

15. Inparallelogram ABC D, let O be the intersection of diagonals AC and BD. Angles
CAB and DBC are eachtwice aslarge asangle DB A, and angle ACB isr times as
large as angle AOB. Find the greatest integer that does not exceed 10007 .

Solutions: https://live.poshenloh.com/past-contests/aime/1996/solutions




