October 11, 2000 WOCOMAL Varsity Meet

ROUND I: Arithmetic

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. If x#y = (x+y)+(xy) ty, evaluate (5#7)#2.

2. Ifa=1, b=10, ¢=100, and d = 1000, evaluate (atb+c-d) + (a-btctd) + (atb-ctd)+
(-atbtctd).

3. If T(x)=2x+9Q(x), x)=Y(x)+4,and ¥(x)=3x, evaluate I‘(Q(\I’(l))) .

ANSWERS

(1pt) 1.

(2 pts) 2.

(3 pts) 3. W

Bartlett, Bromfield, Quaboag I




October 11, 2000 WOCOMAL Varsity Meet

ROUND II: Algebra 1 - open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. On a number line, a cetain positive integer is 24 units away from twice its opposite. What is
the integer?

. . . 13 .
2. The average of a number greater than one and its reciprocal is TR What is the number?

3. If p>—1=17, evaluate 2p-3(p+5)p-1)+p’ +{pXp)+10p+3.

ANSWERS

(Ipt) 1.

(2 pts) 2.

(3 pts) 3.

Burncoat, St. John’s, Southbridge



October 11, 2000 WOCOMAL Varsity Meet

ROUND III: Set theory A denotes the complement of set A.
AC B means that A is a subset of B, not necessarily proper.

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Express the shaded region set in terms of as many
as are needed of sets R, S, and T.

2. If A={1,3,5} and B={0,3,6,9}, find [{ AN(BUA)}NBJUA.

3. Given: ACB, BCC, and C C A, which of the following statements are always true?
There may be more than one. Answer by number(s).

1. AUB= ANB

2. ANB = AUB

3.1f DCA,then BCD.

4. Aand C are disjoint sets.

ANSWERS

(1pt) 1.

(2 pts) 2.

(3 pts) 3.

Bromfield, Uxbridge, Worcester Academy



October 11, 2000 WOCOMAL Varsity Meet
ROUND IV: Measurement

ALL ANSWERS MUST BE AS DIRECTED IN THE PROBLEM

1. Determine the minimum perimeter of a plane figure made up of 12 unit squares with area 12.

2. A wierd shaped rock is dropped into a right circular cylinder containing a wierd blue liquid.
The liquid rises 13.5 cm and covers the rock. If the inner radius of the cylinder is 2.75 cm,
what is the volume of the rock? Do approximate & and answer to the nearest whole cubic
centimeter.

3. Trillium BDF is made from three “third of a circle” arcs
centered at A, C, and E, and having radius 6 em.
Find in sq cm the exact area of the trillium. (This means
simplified radical form and keep & as &)

ANSWERS

(1pt) 1.

(2 pts) 2. (v Cm

(3 pts) 3. 59 Cm

Bromfield, Worcester Academy
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ROUND V: Polynomial equations

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM

1. Solvefor m intermsof a and b: 2ab+2am+b*>=m*,

2. If kx*-2x+ k-1=0 hasx=-3 asa root, find a non-negative root of x* +x+k-1=0
in exact rational or simplified radical form.

3. The sum of two of the three roots of x° +ax” +bx+c=0 is 0. What equation expresses
¢ explicitly interms of a and b?

ANSWERS

(1pt) 1.

(2 pts) 2.

(3 pts) 3. ¢ =

Burncoat, Quaboag, Southbridge
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TEAM ROUND: Topics of previous rounds and open

ALL ANSWERS MUST BE IN SIMPLEST EXACT FORM AND ON THE SEPARATE
TEAM ANSWER SHEET 2 points each

1. Arrange the digits 5, 6, 7, 8 and 9 on the lines to maximize the product of the resulting 3 and
2 digit numbers. Also write that maximum product.

3
2. If one stick of lipstick costs P the price of one bottle of nail polish, how many sticks of

lipstick can be purchased for the same price as 15 bottles of nail polish?

3. In a group of 124 rabbits, 75 have some black on them and 84 have some white. There could
be rabbits with neither black nor white.
a. Atleast how many rabbits must have both black and white on them?
b. At most how many rabbits could have both black and white on them?

4. The dimensions of a rectangular box are measured as 5, 7 and 9. The volume is computed.
If each measurement is, in fact, x units too small, express the difference between the real
volume and the calculated volume as a polynomial in x.

5. The polynomial p(x) has minimal degree, real coefficients, and two of its zeros are -2i and

3+. Evaluate p(1). ./ P(./) = (7

6. How many hours does it take a train traveling at an average speed of 50 mph between stops
to travel d miles if it makes n stops of m minutes each?

x?-10x
7. Solve forx: —— =817
9

8. If a> 0, graph the solution set for  |x|+|x-d=a ona number line where you supply
relevant coordinates.

9. Evaluate x’+y if x+y =30 and xy = 223.

Assabet Valley, Bromfield, Burncoat, St.John’s, Shepherd Hill, Shrewsbury, Tahanto,
Worcester Academy
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