Detailed Solutionsto 2002 MAML Olympiad Level 1
(D)

(2“)2 - 1:(24 - 1)(24 +1) =1547 b largest primefactor of the number is17.

(A)
1+ 1 =1+ 1 =1+ 1 :]_+1_2:ﬂ.
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(3]

86, 3=28R2,86, 5=17RLb 28times$15 will be added and 17 times $17 will be subtracted b
amount of money after 86 years= 10+ 28" 15- 17" 17 =141.

(©

37+82+48+94+30+120+6A
9
S={30,32, 37, 48, 64,82,94,96,120} b median = 64.

=67 P 6A+411=603P A=32P 2A=64P 3A=96.

(B)

Let d = number of dimesand g = number of quartersbp  10d + 25q=500Pp 2d+5q=100P

d= 1002' > q=0,2,4,...,20 b thereare 11 combinations.
(D)
Based on the conditions, the number of inches of snow after each hour form an arithmetic sequencein

which a, =1and a,; =36. 36=1+47dP d =%D Ay :1+35§—§9» 27.1 inches of snow.
2}

(A)

If d, =unitsdigit, d, =tensdigit, d, = hundreds digit, and d, = thousands digit P
1000d, +100d, +10d, +d, - (d, +d, +d, +d,) =999d, +99d, +9d, = 9(111d, +11d, +d,) P

the new number isdivisble by 9. Since the sum of the digits of any number divisble by 9 equasa
number divisble by 9 and three of the digits add to 8, then the missing digit = 1.



10.

11.

12.

13.

(D)

The discriminant of the quadratic islessthanOP a’- 24<0b a=0,+1,+2,+3,+4
b there are 9 possibilitiesfor a.

(©

Since 346,xy2 isdivisbleby 4p y=1,3,5,7,9. Since 346,xy2 isdso divisbleby 9p
15+x+y isdivigbleby9b if y=1pb x=2,if y=3pb x=0o0r 9,if y=5b x=7, if
y=7b x=5,and if y=9b x=3 b thereare6 ordered pairs.

(A)

Let x = width of the rectangle P 2x =itslength b 2x* =64b x*> =32b x = 4/2; sincethewidth of
the rectangle = diagona of the square P sde of thesquare=4 b itsarea= 16.

(A)

The sum of the first 100 positive integers = 1%0 (1+100) =5050; the sum of one row or one column =

5050, 10 = 505.
(C)

Consder the set of numbersfrom 1 to 30. The dements of this set not divisbleby 2, 3, or 5arel, 7, 11,
13, 17, 19, 23, and 29, which are 8 numbers b for every subsequent set of 30 whole numbers 8 are not
divisbleby 2,3, or 5. 2002, 8=250, remainder 2. Since the second number not divisble by 2, 3, or 5
is 7, then the 2002" number of thistype= 250" 30+ 7= 7507 .

(B)

Since mMBBDC =125° b mBAC = 250° : mPCAP = 40° b P
mMAC =80°: mAB = 250°- 80° =170°:

mDP=%(mATE\3- m@):%(170-80)=45°; ¢
MDACP +mPP +mBCAP =180° b mDACP = 95°,
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17.
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(B)

The number of zeros at the end of 150! = number of factors of 10in 150! = number of factorsof 5in

150! . Counting the number of factorsof 5: 5° 1,5 2,5 3, ...,5 30=30factorsof 5; 25" 1, 25" 2,

25 3,... ,25 6 givesyou 6 morefactors of 5. 125" 1 givesyou 1 morefactor of 5 thereare30+6+ 1
= 37 zeros a the end of the decimad expansion of 150!. Using the “ greatest integer less than or equa to”
eL500, e1500,, e1500_ 55, 64 1= 37,

g5 8254 &i2sH

function then asmple way to do the problem:

(A)
f(2x+4) =6x+13 =3(2x+4) +1p f(x)=3x+1p f(5- 3x)+f (5x-1) =
3(5- 3x) +1+3(5x- 1)+ 1= 6x+14.
(B)

Tofind the height of the pyramid b x? +h? =(4x)° b
h=x+15. Sincethevolume of the pyramid = 60 b

2
%x?’XT\/éxx\/E=60b ﬂ-sop x*=8J5p x=2{5.

(©

The probability A will be champion = ; and the probability B will be champion = é P the probability
4 1 27

that either one will be champion = 7+§—£ P the odds of this happening = 27 to 8.

(B)

AB,=BA; P 13A+B=15B+ AP 12A=14BP 6A=7B andsnceA isadigitin base 13 or 15,

A<13 b thelargest and only valuefor A =7.

E)

Label the perpendicular chords AB and CD intersecting a E.
Let O bethe center of thecircle. Draw perpendiculars OF and
OG to each chord formi ng rectangle GEFO. By atheoremin

geometry AEXEB=CE*ED b 2CE =3P CEzg;FandGare A
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midpoints of their respective chordsb  AF =2 and GD —Z

EF =GO =1 b radius= OD =, [1* + 65:£ D
84;3 V
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(B

é afp  oUé oFp  au dp g o, € ap | o_aele® 20
n + X7 A0S—— - X cos— Sin—-= b n—+x 0S~— - =~ —p —=+

N e, T g 4 5 es‘g ;ﬂé°g TS 2f 23
. . . 2 . W2

using reduction or sum and difference formulas, cosx(- sinx) = b 2sinxcosx = - - =}

4 4 4 4 8 88" 8
sum of dl solutionsforx = 5p .

(D)

sin(2x) = \ED og=P P 1P B _P 7plyp 15p

Since the circle passes through (0,0) and (2,0), its center must be ontheline x =1. The center isaso
on the perpendicular bisector of (0,0) and (1,1) P slope of thislineis—1 and it passesthrough
(0.5,0.5) P the equation of thissecond lineis y=- x+1 P centeris (1,0) b diameter is2.

Note: Sketching the three points makes it obvious that the center is (1,0) .

(D)

The sample space has ;. C, eements. The successful events are 2 reds, 1 blue, 1 white, or
2 blues, 1 red, 1 white, or 2 whites, 1 red, 1 blue. Therefore the probability of having & least one of
CZ >§Cl %Cl +5C2 >écl %Cl +4C2 >gCl >§C1 :ﬁ

each color = & )
C, 91

(A)

Drav AD andits midpoint O and OB, OC, and OD.
Now the pentagon is divided into three equilateral 3x 3x
triangles and two right triangles P

3Y( 2x)° /3 N 2"( 2) (X*/g)
4 2

=20b 3x%/3+2x%/5 =20

b x= —2 b peimeter=12 |—2 _ »173.

33 +2+6 33 +246

(©)

log,(x- 1) +log,(x+2)- log,(3x- 1) <1 P doman for x from the intersection of the domains of dl
three logarithm termsis x >1.log, (- 1) +log, (x + 2) < log,(3x- 1) +log,(2) P

log, ((x- D(x+2)) <log, (2(3x- 1)) P x*+x- 2<6x- 2P Xx*-5x<0P x(x- 5)<0

P 0< x<5. Intersecting thisinequdity with x>1pP 1< x<5.
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(B)

(X2 +3x+1) 28 =1 istrueif (i) the exponent = 0, (ii) the base = 1, or (jii) the base = —1 and the
exponent is even.

() X +2x- 8=0b (x+4)(x- 2)=0p x=-4,2.

(i) X* +3x+1=1p x*+3x=0P x(x+3)=0P x=-3,0.

(i) X* +3x+1=-1P x*+3x+2=0P (x+1)(x+2)=0P x=-2,- 1. Now check the exponent.
If x=-2Pb x*+2x- 8iseven;if x=-1P x*+2x- 8 isodd; therefore case (iii) produces the solution
—2only. Thesumof dl the solutions = - 4+ 2+ (- 3)+ 0+(- 2) =- 7.

(E)

Let a =fird tarm and d = constant difference between terms b

a*3d 21, 3a+9d=2a+12dp a=3d b 22(2a+99d)=7000b
a+6d 3 2
4 a6

2a+99d=140p 105d =140b dng a= 4b 2002"term = 4+20018—_—2672

B
sina§<+39-sina?< Bg:t p "a('asinxcosaag0+cosxs|nw(jo smxcoswi_) cosxsmw 9;—t p
& 45 & 45 & €45 €45y & €4g &4 o
2COSX@i=t p cosx:Lb x=Arccosaet—2.
g ' J2 &2 2
(B)
P

Let x and y be the lengths of the consecutive Sdes of the pardldogramsb p=2x+2y b x+y——
To find the length of the longer diagond, use the Law of Cosines b
d?=x?+y?- 2xycosl20°p d?=x’+y?+ xy. Theareaof the pardlelogram = xysin60° =

xy+/3
2=

2 2
Since x* +2xy +y* = % , subtracting eguations gives the result, xy = % d?p

the area of the paralelogram =

‘/—g%- dZZ \é—( 4d?).
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(B)

Let the coordinates of point Q = (a,2a- 4) P the coordinates of point R= (2a,4a- 4).

Using the determinant method to find aress of triangles,
[Note: The|| || mean absolute vaue of the determinant.]

4 0 1
% a 2a-4 1|=6pP |4(-2a)+4a’- 4a- (4’ &)[=12P |4gq|=12Pp a=:3P
2a 4a- 4

Q=(3,2) and Q¢=(-3-10)P QQE 6+ 12°= 6V5.

(A)

z :(1+ai)3 =1+3ai - 33%- &’ ; since Z° isared number b 3a- a® =0 and since
a>0b a=+/3b 2=1-32=1-9=-8

1-72 1-(Z)"  1-(-8) _-4095

1-z 1- z _1-(1+i\/§)_-i«/§ =~ 136573

1+z+2°+.+7" =




