Part |. Multiple Choice (Answers)

1.

Solution: Let f(x)=ax? +bx +c.

i9%+3b+c=15

19a- 3p+c=9
6b=6
b=1

Answer: 1

Solution: 16%°+3%- D = gix*+3x+2)
24(X2+3X‘ ) — 23(x2+3x+2)

9 4x*+12x- 4 _ 53x*+9x+6

4x% +12x - 4=3x2 +9x +6

x2+3x-10=0

(x+5)(x-2=0
Xx=-50r x=2

Answer: -3

Solution: (log,, x*)? =log,; x°

(3log 7 x)? =6log 57 X
3log,; x(3logyy x - 2) =0
3log,;x =0 or log,, x =4

Thus log,,x=0 or x=1
2
log,,x =% or x=2730r 9
Answver: 10

Solution: |x|-x+y=10 and x+|y|+y =12

Casel
x>0,y>0
y =10
X+2y=12
x+20=12
DOESN’ T WORK

Ceselll
x<0,y<0
- 2x+y=10
X =12
-24+y =10
y=34

DOESN'T WORK

Answer:

N
oy

Casell
x>0,y<0
y =10
x =12
DOESN’ T WORK

Cease IV

x<0,y>0

-2x+y=10 y=10+2x
X+2y=12

X =12- 2(10+ 2x)

x=12- 20- 4x

=10+2(- §) =
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=k°- 3k®- 2k3 +6k

Sum of the coefficients k®°- 5k +5k =1- 5+5=1

Answer: 1

Solution: Draw diagonal AC. Let x represent the length of the Sde of the square.

G

X o

DC‘

A g o B

Answer: 25(2+4/3)

X =10cos15°
x2 =10000s°15°
200s°15° =c0s30° +1

5
x* =100 cos*15° = 5oz§E +1:=25(/3+2)
2 a



10.

11.

Solution: log,,17*%%%° =12,304.49.... There are 12,305 digits

Answer: 12,305

Solution: tanA +tanB+tanC =k
Atan A +tanB
S lfj[l- tanAtanB]+tanC:k
& - tanAtan B

tan(A +B)[1- tanAtan B] +tanC =k
tan(180° - C)[1- tanAtanB] +tanC =k
- tanC[1- tanAtanB] +tanC =k

\ tanAtanBtanC =k
Answer: k

Solution: Thereareatota of 2! subsets. The number of subsets containing 0, 1, 2, 3, ...,
49 dementsis exactly the same as those containing 100, 99, 98, 97, ..., 49 dements. Since

the number of subsets with 50 dementsis ,, Cq, , the answer is

100
2 - 1OOC50 + C _299 + 1OOC50
100~50 — 2 '

Answer: 6.843x 10%°

Solution: Let x denote the time that Johnny and Frankie pent mowing together
X x_1

8 6 2
6X +8x =24

=24 12
X=12 or 7

Johnny must spend an additiona 4 hours moving the other haf so he spends

12_40_¢5
4+ == 57hrs

Answer: 5% hrs

Solution: Let K denote the average onthe 1% n- 2 tests,
[K(n- 2) +2(100)] _a8
n
[K(n- 2)+2(28)] _ 20
n
K(n- 2)=88n- 200
K(n-2)=70n- 56
88n- 200 =70n - 56
18n =144
n=8  Subdituting wefind K =84
If X isthe lowest score Johnny can make on the fina to have an 80 average, then
6(84) +2x =8(80) or X =68

Answer: 68



12.  Solution:
i xsecq +ytanq = 2cosq
% xtang + ysecq = cotq

By Cramer’'sRule;

secq  2cosq _

_|tang cotq| _ secqceotq- 2tanqcosq _snq 29nq_1_ 2sin” g _ cos2q
secq  tang sec? g - tan?q 1 snq snq
tanq secq ‘

Answer: cc.)32q
- dng

13. Solution: Consder

[afbjc|d]

If a+b+c=18
b+c+d=18
a- d=0 or a=d, so pattern repeats. Thereforex must be 7, 8, or 3.

The only one which fitsis 3.

Answer: 3
14.  Solution: 532, =4(148),
5b2 +3b+2 = 4(b? + 4b + 8) = 4b? +16b + 32
b2- 13b- 30=0 or (b-15)(b+2)=0
b=15
Answer: 15

15. Solution: a*b=a+b+1
a*(-)=a+(-)+1=a \ identity dementis- 1
Cdculate (2*3) 1x 2 1x31
2*3=2+3+1=6

6 lx2lx3t 2+a+l=-1 b a=-4 p 2'=-4
(-8%-4)*-5 6+a+l=-1 P a=-8 b 61=-8
-11*-5 3+a+l=-1 b a=-5 p 3!'=-5

-11+(-5)+1=-15
Answer: - 15



16.  Solution: Sincethe mediansintersect at a point twice as far from the vertex asthe Sde,
labd the triangle as shown.

AH=HC=9 and CG=GB =12

AD=2x, DG=x, ﬁ=2y,and m=y
(AB)? = (2x)” +(2y)? = 4(x* +y?)
(2x)2+y2 =92 and x2+(2y)? =122
5x2 +5y2 = 81+144

x2 +y2=45

(AB)? = 4x45

Answer: 645 AB=6/5

17. Solution: Length of paper = (400)(5.25) = 2100
Average circumference =22p

2100

23
8 P

Number of times wrapped around roll = =232.5» 233

Answer: 233

18.  Solution: X1 < Xp <Xz <X4<Xg

X3 =2399 - 375- 1713 =311
Xg+X3=424 b x,=113
Xy +X,=375 b Xx,=262
(113)(262)(311) = 9207466

Answer: 9207466 (none of these)

19.  Solution: The solid is an octahedron each of whose facesis an equilaterd triangle of Sde
. 3
length/2 and area?. Thusthe surface areaiis8 xg = 43.

Answer: 4J_3

20. Solution:

floor

T o]

24

32

Answer: 40



Part 1. Integer Problems (Answers)

1. Solution: (x+iy)3 =-74+ki
x3+3x%yi- 3xy?- yii=-74+ki
1- 3y’ =-74 3y- y3=k
-3y?=-75 +110 = k
y=15 Takethe absolute of +110.
Answer: 110
2. Solution: Note that each row ends with a perfect square. The row continuing 1000 will
end with 322 =1024 and the next row will end in33? =1089. The number below 1000 will be
1089 - 25=1064 .
Answer: 1064
3. Solution: a?+b? =c?=4r?
axp=2p r?
2
%a){):&
9
a b_18
-t =_
b a p
Let mPBAC =x cosx , snx _18

dnx Ccosx p
cos’x+s8n?x 18

SN X CoS X p
sn xcosx =2
18
dn2x =L
2x = 20.43
Answer: 10° x=10.2°
4, Solution: f(x)=x3+ax?+bx+c=0

a+tb=-15
f()=0pP a+b+c=-1b c=14
Since product of theroots (1) (-7) (r;) =- 14
;=2
Answer: 2



10.

Solution; The sum of the roots must be - 10.
Therefore the absolute vaue of the sumis 10.

Answer: 10

Solution: Johnny runs 1 of the way by the time Frankie jumps, so only 2—35 reman. Since

3 2
55 IS 14, the answer must be 12 mph.

Answer: 12 mph

Solution: Johnny lives 7 blocks from Frankie and can get there ,C; = ,C, =35 ways.
Likewise Frankie lives 7 blocks from the school and they can get therein ,C; = ,C,=21
ways. Thus dtogether there are (35) (21) =735 ways.

Answer: 735

Solution: Note that therootsare - r5, - 1,1y, - ryand that r; =3r;.
Sotherootsare +r and +3r. The sum of the products of the roots taken two at a

timeis - 10r> and must equa - 50.
Thus - 10r? =-50
or r =++/5 and 3r =+3./5.. Thusthe product of the rootsis k = 225.

Answer: 225

Solution: Let k +1+k+2+...+k+m=5'
mk +(1+2+m)

m(m+1) _ 7
—2 0

m(2k + m+1) =2>5’
Lagesm  m=2%° m = 250

2k +m+1=5%
k =187

mk +

Answer: 250

Solution: Johnny moves at an angular velocity of %’z&% and Frankie at %’:72%.
They will bein linewhen 72t - 60t = 180.

12t =180
t=15

Answer: 15



11.

12.

13.

14.

15.

Solution: n* - 360n? +400 =n* +40n® + 400 - 400n?
= (n? +20)? - 400n
=(n? +20 + 20n)(n? + 20 - 20n)
Set n?- 20n+20=1
n2- 20n+19=0
(n-1)(n-19)=0
n=1 or n=19 Thusthe prime numbersare 4l and 761.
Answer: 20

Solution: Let n2+n+109=(n+j)?=n? +2jn + j2
n+109 =2jn +j2

_109 j

N==r Replacingj with 1, 2, 3, ..., 10 yields 4 integer valueswhich are
108, 35, 20, and 3.

Answer: 166

Solution: x?- y?=10°+1
(x- y)(x +y) = (10% +1)(10* - 10? +1) = (101)(9901)
x- y=101
X +y=9901
2x =10002
x =5001, y=4900
(X- Y)(x +y) =1(10° +1)
x-y=1
x+y=10° +1
2x=10° +2
X =500,001 vy =500,000
Answer: 5001

Solution: In base ten a zero will occur every time there are factors of 5 and 2. Two zeros
would result when factors of 25 and 4 are present. Three zeroes would result when 125 and
8 are present, etc. Likewise, in base six, there will be azero for each 3x 2, two zeroes for

32x 22, etc. In 100 there are: 33 factorsof 3 3factorsof 27
11 factorsof 9 1 factor of 81 47 zeroes

Answer: 48

Solution: Some reasonable answers are;
223 21g 2732, 25x33, 255855, 223255, 22367
The smdlest of theseis 2° X325,

Answer: 2°x32x5=360



