AMATYC STUDENT MATH LEAGUE
1992-93 Solution Summaries

Exam #1
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1. loga=b-1,s0a= 101
2. The x3 term = (-5x2)(-3x) + (2x)(-2x2) + (1)(x3) = 12x3,

b : 3
3. Since 256 = 28, log, 5(10g,28) = log, (8. Since 162 =8 means 248=23 a= -
4. y = tan x passes through (0,0), y = cos x and y = sec x pass through (0,1), but y=csc x has a
vertical asymptote at the y-axis.
5. 192 =361, so 1992 = (162)46 ends in 1, while 1992 ends in 8. Thus 1992- 1992 =...1-...8,
which ends in 3.
6. ms(%+ t) =cas%mst- sin%sint=-sint=§.

7. By the Pythagorean Theorem, AD =4 and CD = 12, so AC = 16 and the perpendicular bisector forms
a triangle with base 8 and (by similar triangles) altitude 5. The desired ratio is then “"z“f A)

8. Let m = number of male students, { = number of female students. Then 22.5 ___—E?Hm: ?41" '
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22.5m + 22.5[ = 20m + 24f, 50 2.5m = 1.5f and m = %f.
_ (xD? _1-Q/x) +(1/x2)
W2x-DA2x+1) 2 - (1/x2)

10. Slope =5~} =2,

11. 9-x#=8x2, sox*+ 8x2-9=(x2 + 9)(x - 1)(x + 1) = 0. Thus the real solutions are =1 with
product = -1.

12, cs;cB-:Dl—B*—-DE=Bc+1,suBC=cscH-1('T'hisassumesBistolhcﬁghtofA. If A is to the
right of B, then OB = csc(180° - 8) = csc 8, so BC still equals csc 6 - 1).

13. Areaof Tge1 = %{mﬁTﬂ,mmnng:%{mong} = %(areaof’l‘.;} = &{arﬁmf'r;} =

V2 sy

9. f(x)= » 80 its asymptotes are X = x —5— .17

%{amaosz} =ﬁ{areadh}.

14. 1992 = 23-3-83, so it has (3+1)(1+1)(1+1) = 16 positive integral factors. Of these, only 1, 3, &3,
and 3-83 are odd, so the required probability of an even factor is 12/16.

15. Letx=V5 + 2v6 + V5 - 246 . Thenx2=5+26 +2V5 + 246 V5- 246 +
5-24/6 =10+2425-24 =12, s0x =412 =243 .

16. If 1+42i is a solution, so is 1-2i, so we seek zeroes of (x4 - 4x2 + 20x - 25) <+ [(x - (1+2i))(x - (1-2))]

= (x4 - 4x2 + 20x - 25) = (x2 - 2x + 5) = x2 + 2x - 5, which has zeroes -1 + /6 .
1 1 x-1 X -1

17. = = = i
1+ 2 1+2_x (xX-1)+2x  3x-1
1 1 x-1
oy
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18. Imagine the nine cards are arranged in a magic square: 9 5 1. Then the game is tic-tac-toe. If
438

your opponent takes 6, you must. take 5 to prevent him from forcing you to lose. If you pick 1 or 7, he
picks 5, forcing you to take 4, but then he takes 9 or 3, with two winning paths; if you pick 2 or &, he
takes 4, forcing you to take 5, but then he takes 8 or 2, again with two winning paths; if you take S or 3,






