NEW MEXICO MATHEMATICS CONTEST XXIX
NOVEMBER 11, 1885 FIRST ROUND THREE HOURS

. Observe that the greatest common divisor of the pair {18, 24} is 6, and the
least common multiple is 72. The same is true for the triple {12, 18, 24} and
the quadruple {12, 18, 24, 36}.

(a) Find all pairs of positive integers whose greatest common divisor is 85, and
whose Jeast common multiple is 1995.

(b) Find all triples of positive integers whose greatest common diviser is 85,
and whose least common multiple is 1895,

(¢) Find all quadruples of pesitive integers whose greatest common divisor is
05, and whose least common multiple is 1985,

{2) Of all the triangles baving all 3 of their vertices at the vertices of a given
cube, how many of them are right triangles ?

(b) Describe the remaining triangles, if any, thet are not right triangles. How

many triangles are there of this type ?

. Observe that
37 4 47 52,
37447 412° 137,
37+ 42+127 + 842 = 852

Find a pair o positive integers z and y such that
37447+ 127 4+ B4? + 27 = 3%
(It is not pecessary to find all such pairs.)

. In a quadrangle ABC D, suppose

AB = 5 (em),

CD = 8(om),
ZABC = T0°
LBCD = B50°

and P, @, R, S are the midpoints of BC,
CA, AD, DB, respectively. Find the arca
of the parallelogram PQRS.



5. Suppose o and S are the two roots of the quadratic equation 322+ 4z + 5= 0.
Find the value of
oL

B o
(Express your answer as 8 fraction in Jowest terms.)

6. Suppose 4 snd B are centers of the circles whose radii are 3 (cm) and 7 (em),
respectively, and AF = 12 (cmn). Find the lengths of all common tangents PQ,
where P and Q are on the circles 4 and B, respectively.

7. A function ¢(z) is said to be even, while & function h(z) is said to be odd if
g(-z}=g(z), h{-z)=-k(z) for all =.
For example, g{z) = 3 + 52° is even, while A{z) = 2z ~ 23 is odd.
(a) Given a function

flz)= —

T l-z+z?
find & pair of functions g(z) and A(z), where g{z) is even and h{z) is odd

such that
f(z) = g(z) <+ k{z) {for all real numbers z.

(b) Is such a decomposition of f(z) unique ?

8. (2) Find integers c and & satisfying
tm% =+a-b

Hint : In the figure, ZABC = -g, AB=BC, AC=CD.
-, LADB = %, tan
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(b} Find integers c and d satisfying

w
ta ﬁ—c—\/&.

(¢) Find integers p, ¢, r, & setisfying

ten o = (VB - VE)(VF - 9),



