Worcester County Mathematics League
Varsity Meet 1 - October 27, 2021
Round 1 - Arithmetic I

All answers must be in simplest exact form in the answer section.
NO CALCULATORS ALLOWED

1. Evaluate the expression below. Express your answer as an improper fraction 2 in simplest terms.

[y

Ol [ et
ol

o~

2. Evaluate the expression below, expressing your answer as a decimal number.

1.8-2.7- (0.6 + 3.6)
(1842.7)-0.6-3.6

3. Given the expression
2—3-4+45

find all possible values of the expression that may result after placing one pair of parentheses, where
the operations —, -, and + are binary operations. Thus, the placement 2(—3 - 4) + 5 is not allowed,
while both (2 —3-4+5) and 2 — (3-4) 4+ 5 are possible placements.

ANSWERS

(I pt) 1.

(2 pts) 2.

(3 pts) 3. { } Auburn, Quaboag, QSC




Worcester County Mathematics League

Varsity Meet 1 - October 27, 2021
Round 2 - Algebra I
All answers must be in simplest exact form in the answer section. I I

NO CALCULATORS ALLOWED
1. a+b+c=42, and a, b, and ¢ are in proportion 1 :4 : 7. Find 3a — 40 + c.

11
2. A billboard measures 12 feet by 3 feet. A border of uniform width is painted around the outer edges
of the billboard. How wide is the border in feet if it covers one third of the area of the billboard?

3. How many different combinations of 100 bills of denominations $100, $10, and $1 have a total value
of $10007

ANSWERS

(Ipt) 1.3a—4b+c=

(2 pts) 2. ft.

(3 pts) 3. Hopkinton, Clinton, Auburn




Worcester County Mathematics League
Varsity Meet 1 - October 27, 2021
Round 3 - Set Theory

All answers must be in simplest exact form in the answer section. I I
NO CALCULATORS ALLOWED

1. Given the Venn Diagram shown below for sets A, B, and C, find (AU B)N (BUC(C).

A Bob B

C

2. Let the universal set U be the set of letters that appear in the words WORCESTER MATH LEAGUE,

and let B be the set of four vowels (a, e, o, u). What is the number of subsets of B¢ (the complement
of B)?

3. There are 830 composite numbers less than 1000. Let S be the set of composite numbers that are not
divisible by 2, 3, or 7. How many elements does S have?

ANSWERS

(Ipt) 1.4 }

(2 pts) 2.

(3 pts) 3. QSC, Holliston, QSC




Worcester County Mathematics League
Varsity Meet 1 - October 27, 2021
Round 4 - Measurement I

All answers must be in simplest exact form in the answer section.
NO CALCULATORS ALLOWED

1. If the minute hand on a clock is 6 inches long and the tip of the minute hand moves a distance of x7w
inches in 35 minutes, find x.

2. The bases of a trapezoid are 9 cm and 15 cm and the altitude is 7 cm. Find the area of the quadrilateral
formed by joining the midpoints of the adjacent sides of the trapezoid.

3. Find the volume of the solid object shown below: a right hexagonal prism of height 10cm with a right
cone of the same height cut from it. The base of the object is a regular hexagon with the inscribed
circular base of the cone cut out, as shown to the right of the solid figure. The radius of the cone’s
base is 6cm. The volume of the figure can be written in simplest form as avb 4+ cmrem®. Find the

ordered triple (a, b, ¢).

ANSWERS

(I pt) 1.

(2 pts) 2. cm?

(3 pts) 3. ( ) Bromfield, Doherty, Notre Dame




Worcester County Mathematics League
Varsity Meet 1 - October 27, 2021
Round 5 - Polynomial Equations I

All answers must be in simplest exact form in the answer section.
NO CALCULATORS ALLOWED

1. Polynomial p(z) = 2 4 bx + ¢ has integer coefficients b and c. If the roots of p(z) = 0 are 3 4+ /2 and
3 — /2, find the ordered pair (b, c).

2. Find all integer solutions to the following equation:

93+3+2\/5’-‘93+3—2\/5 — 16

3. Let the roots of 22 4+ kx + 12 = 0 be r; and 7, and let the roots of 2 — kx + 12 = 0 be 5 and r4. Find
all possible values of k if

flri,ro,ra,ry) =12 475 475 + 15 — 2r73 — 217y — 2r9r3 — 2914 + 8 (ry + 19 — 13 —14) =0

ANSWERS
(Ipt) 1. ( )
(2 pts) 2. { }

(3pts) 3. ke } Tantasqua, St. Johns, QSC




Worcester County Mathematics League

Varsity Meet 1 - October 27, 2021
Team Round
All answers must be in simplest exact form in the answer section. I I

NO CALCULATORS ALLOWED

1. Evaluate
84+ (12+6—-3-3—-T7+4)

2. Solve the following system for z and y and express your answer as the ordered pair (x,y).

1
+-=5

1
r oy
2 3
—+-=13
Ty
3. Babel High School requires each of its 650 students take a foreign language and no student is allowed
to take more than two. It offers four foreign languages. If 125 students take German, 185 take Chinese,

and 245 take Spanish and 90 students take exactly 2 languages, how many students take French, the
fourth language?

4. A regular octagon has sides of length 4cm. The area of the octagon can be expressed in simplest terms
as a + by/c, where a and b are rational numbers and c is a positive integer. Find a + b + c.

5. Find all real solutions of the following equation:

3r —2vV3r—-8=10

6. Let m and n be integers and x and y be three digit numbers such that x = 2™ and y = 5" such that
the second digit of = is the same as the first digit of y. Find the ordered pair (z,y).

7. The sum of two numbers is 12. Their product is 32. What is the sum of their reciprocals?
8. A spherical ball of radius 10cm is placed on an open box. The dimensions of the open side of the box

are 10cm X 10cm and the height of the box is 8cm. The distance from the ball to the bottom of the
box can be expressed in the form a + by/c. Find the ordered triple (a, b, ¢).

9. If z — 4 divides p(z) = 23 — kz + 8 with a remainder of zero, find k.

Assabet Valley, Shepherd Hill, Algonquin, Shrewsbury, Tantasqua, Burncoat, Bromfield, QSC,
Westborough



ANSWERS

Worcester County Mathematics League

Varsity Meet 1 - October 27, 2021
Team Round Answer Sheet

4. a+b+c=




Worcester County Mathematics League

Varsity Meet 1 - October 27, 2021

Round 1 - Arithmetic
ﬁ
"8

.21

. {—25,-15,—5,1} (any order)

Round 2 - Algebra I

. =21
1

"2

. 10

Round 3 - Set Theory

. {Ava, Bob, Carl, Eve, Hope}

. 512

. 120

Round 4 - Measurement
.7
. 42

. (720,3,—120) (order matters)

Answer Key

Round 5 - Polynomial Equations

. (—6,5) (order matters)
. {—9,-5,—1,3} (any order, need all four)

. {—2,6} (any order, need both)

Team Round

.14

1y . .
: (5, §> (in this order)
. 185

. 66

16

. — (only real solution)

3

. (512,125) (order matters)
. {4,8} (either order)
. (—2,5,3) (order matters)

.18

K0or'g
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o comal l/amzy Meot | [oet 27 .;)o,u;)
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