9 el R4 ¢ y
i 4 { F/ ¢ 4 / /
& s
4 Qﬂ -‘.
& A ;




NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES
PLAYOFFS - 2007

Round 1: Arithmetic and Number Theory

1. Determine the value of ¢ such that 24, +62, =3c2,.

2. Let S be the set of primes less than 50 and let p, and p, be members of S. Determine the
number of sets { p,, p, } such that (p,+p,) €S.

3. Find the three-digit base 10 number 4ABC with distinct 4, B, and C, and with 4 > 1, such that
the product of the two-digit numbers AB and BC exceeds ABC by the greatest amount.
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NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES
PLAYOFFS - 2007

Round 2: Algebra 1
1.

2.

30

1. 6 less than the square of a prime number is 8 more than 5 times the number. What is the
number?

2. Find the ordered pair of real numbers (x, y) satisfying the system:

3. If'the only real solution to x + 2 +y+ e} = 4 is the ordered pair (@, b), determine the
x y
numerical value of 4a + 7b.
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NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES
PLAYOFFS - 2007

Round 3: Geometry

2‘

3.

1. Each side of a square has the same length as the diagonal of a 5" x 12” rectangle. A circle is
inscribed in the square. Exactly how many inches are in the circumference of the circle?

2. Starting with a square, a new figure is formed
by removing four equilateral triangles. Find
the ratio of the perimeter of the new figure to
the perimeter of the original square.

3. A figure whose base is a square and whose top is
a semicircle is inscribed in an equilateral triangle

of side 12 cm as shown in the diagram at the

right. Determine the number of cm in the length

of the radius of the semi-circle.
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NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES
PLAYOFFS - 2007

Round 4: Algebra 2

+2)x-5
1.  What is the sum of the positive integers which satisfy (—x———)—(f—l <07?

x-3

2. Find the range of y = 10g2< 47 4 4(x—1)2)

3. The difference between the sum of the first & terms of 1 +2° + 3% +..-+ 1 and the sum of the
first kterms of 14+2+3+---+n is 1980. Find £.
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NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES

PLAYOFFS - 2007

Round 5: Analytic Geometry

1. PointP is %of the way from F(~5,3) to G(4,15). Line L is perpendicular to #G and passes

through P. The equation of line L is ax+ by = ¢, where a, b, and ¢ are relatively prime integers
and a > 0. Determine the ordered triple (a, b, ¢).

2. Let f be a linear function whose x-intercept is positive. If, for all x,

fx)+ 1(x) = %Zx + 2, find the y-intercept of f

3. Let Vbe the vertex of y = k — x* and let 4 lie on the parabola so that AV = J30. The

parabola is rotated around the y-axis. Determine the area of the circle that 4 sweeps out.
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NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES
PLAYOFFS - 2007

Round 6: Trig and Complex Numbers

1. If sinA=;3;— and cos4 <0, find tan2 4.

2. Ifrisasolutionto x> + x+1=0 , then determine the value of

1 3 5 7 21
1
(r+—rl—) +(r2+r—12) +(r“+;;) +(r8+—r1§j +~-+(r’°2“+r1§24) :

3. InAA4BC,A4B =1,BC = 1,and AC=71—2-. In AMNP, MN =1, NP =1, and

mLMNP = 2mZABC. Find MP.
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MASSACHUSETTS ASSOCIATION OF MATHEMATICS LEAGUES
NEW ENGLAND PLAYOFFS - 2007

Team Round

1 4.
2. 5
3 6.

1. Two circles of radius 2 intersect the segment

PQ connecting their centers at trisection R
points of the segment. The area of the region ‘
bounded by SU, arcRS , and arcRU equals

Acos™ B — C for real numbers A, B,and C '
with B = mZRPU. Compute the product

A4-B-C. T

2. The function f is defined on the set of

real numbers. One period of the graph 4 1
of f is shown. It consists of four

quarter-circles of radius 2. Determine

the value of f [M) .

1

3. Determine the lattice point (x, y,z) with the largest value of z, such that (x,y,z)satisfies both
7x+6y+2z =272 and x — y + z = 16 and that lies in the first octant where x, y, z > 0.

4.  Find four sets of three positive real numbers, such that given any two of the three numbers,
one of the two is either twice the other or the square of the other.

5.  Given A(-4,0) and B(4,0), the area enclosed by the set of points P such that (PA)2 + (PB)2 =k
is 9. Determine the value of .

6. Points 4 and B lie on the line y = —% + 4, point P = (6,6) and mLAPB = 45°. Determine

the smallest possible area for triangle APB.
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Round 1
1. 2
2. 6
3. 897
Round 2
1 7
2. (1,0)
3 23
Round 3
1 137
5 3+ \/5
3
; W3
2
Round 4
1 9
3
2 P
)
3. 9
NE meet 07

NEW ENGLAND ASSOCIATION OF MATHEMATICS LEAGUES

PLAYOFFS - 2007

Answer Sheet
Round 5
1. (3, 4, 47)
2 -2
3
3. 5@
Round 6
| 12410
) 31
2. -11
3 V7
2
Team
L 97
’ 4
5 4+415
' 2
3. (8,25,33)
{1,11},{12,1},{4,8,16},
4' {21/3’22/3 24/3} {2—1/3’2—2/3 2-4/3}
5. 18+327
b4
6. 2042-20

4/23/2007






