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18 F—REEEHFBIER(1983)

1.1 AIME {73

1. Let x,y,and z all exceed 1 and let w be a positive number such that
log, w=24, log w=40, and log, w=12.
Find log, w.
2.Let {x) = |x—p|l+ |x=-15]|+ |x—p—15], where 0 < p < 15. Determine
the minimum value taken by f(x) for x in the interval p<x=<15.

3. What is the product of the real roots of the equation

x° +18x +30 =2 /x* +18x +485.

4. Points A and C lie on circle of radius /50 ,and point B lies inside the circle
with £ ABC =90°. If AB =6 and BC =2, compute the distance from B to the center
of the circle.

5. Suppose that the sum of the squares of two complex numbers x and y is 7 and
the sum of their cubes is 10. What is the largest real value that x + y can have?

6. Let @, =6" +8". Determine the remainder on dividing ag, by 49.

7. Twenty five of King Arthur’s knights are seated at their customary round ta-
ble. Three of them are chosen-all choices of three being equally likely-and are sent
off 1o slay a troublesome dragon. Let P be the probability that at least two of the three
had been sitting next to each other. If P is written as a fraction in lowest terms, what

is the sum of the numerator and denominator?

8. What is the largest 2-digit prime factor of the integer n = (?gg)@

9. Find the minimum value of

@ (:)iz‘:zﬂ%ﬁ e




BN

ﬂ E | EEE SRR AR |

2« 2
Ox“sin“x +4
x sin %

flx) =

for 0 <x <.
10. The numbers 1447 ,1005 and 1231 have something in common:each is a 4-

digit number beginning with 1 that has exactly two identical digits. How many such
numbers are there?

11. A solid S has square base ABCD ,two trapezoid faces ABFE and DCFE (with
EF | AB || CD) ,and two triangular races AED and BFC.If AB = AE = ED = BF =

FC =62 and EF =12 /2, what is the volume of 57

12. Diameter AB of a circle has length a 2-digit integer. Reversing the digits
givés of the perpendicular chord CD. The distance from their intersection point H to
the center O is a positive rational number. Find AB.

13. For{1,2,3,---,n} and each of its nonempty subsets a unique alternating
sum is defined as follows ; Arrange the numbers in the subset in decreasing order and
then , beginning with the largest, alternately add and subtract successive numbers.
(For example, the alternating sum for {1,2,4,6,9}is9 -6 +4 -2 +1 =6 and for
{51it is simply 5. ) Find the sum of all such alternating sums for n =7.

14. Two circles of radii 8 and 6 are drawn with their centers 12 apart. Point P is

one of the points of mtersection of the circles. Line ! passes through P and intersects

one circle at  and the other at R. Given that QP = PR, find QF".

15. Let AB and BC be two intersecting chords of circle w,with arc ABD being a
minor arc. Suppose that the radius of the circle is 5,that BC =6, and that segment AD
is bisected by segment BC. Suppose further that AD is the only chord starting at A
which is bisected by line BC. It follows that the sine of the central angle of minor arc

—_—

AB is a rational number. If this number is expressed as a fraction m/n in lowest

terms, what is the product mn?

1.2 AIME i¥3L

1 #x,y,z8KT 1, 0w B— 1 EH,EE log,w =24,log,w =40,log,, w =

12. 3R log,w.
2.8 f(x) = la-pl+1x-15|+|x-p-15/,Hth0<p<15 #Exelp,



F1E FEEERFEIER(1983)

15],3R f(x) BB/ ME

3. RAFRE2* +18x +30 =2« + 18x +4SEYFFA LR .

4. —MHSFEHERERE-TEHROME, ME 1-1 R, 4
XARAEER V50,4AB B K R 6,BC E’J&E%Z LABC £
ﬁﬁa Kei B 5RHBEE . ¢

5. RAER x,y WEFFET, HIFME10,x+y ATfE mi1-1
B SR E P BRI R IL?

6. Bra,=6"+8",3R ag, 5 49 [REISUL .

7. WFER 25 T AEMITHR RS, K 3 ML (EEHF =1, 4
REWMREN) XK. P EEHNN I NZPEDARAEKAEPER .

R P ERERA 8, RO T 5085 .
8. B n=CFINREREFHRRERE?

9. 3R f(x) =9"j;;—n:‘6+4(0 <x <) EB/ME .

10. 1447,1005, 1231 ZJUMCH P ILRIZ 40 BN A8, BB AR
1, BISE MRS, —HEF 20X

11. @ 1-2 P B EENRERAK R s WIEFE, EEERETTIRE
HKH 25, HARMBKER s, BA s =6 /2, RN A HR .

12. —EIWER AB IKERTRAMKBIE(TH#HEH). LR 7 EE
— . BiRE5HZ AB THKZ CD (K, IE 1-3 i . WX HEIFL O
AIEE B B — N 1EH B, R AB K E .

E1-2 A 1-3

13, X7{1,2,3, -, nt FIERENEZ T8, WOTE L ZEM" W
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