Worcester County Mathematics League
Varsity Meet 2 - December 2, 2020 w
Round 1 - Fractions, Decimals, and Percents

All answers must be in simplest exact form.

1. Simplify:

2. Express as a fraction in simplest form:

(0.349 + 0.267) + 0.126

3. There are seven ounces of coffee in one mug and two ounces of cream in a second mug. Your math
coach pours half of the coffee into the mug with the cream and stirs it until is completely mixed. She

then pours half of the mixture into the first mug and stirs. What percentage of the liquid in the first
mug is cream?

ANSWERS

(I pt) 1.

(2 pts) 2.

(3 pts) 3. percent St. Peter-Marian, Monty Tech, QSC




Worcester County Mathematics League
Varsity Meet 2 - December 2, 2020 w
Round 2 - Algebra I

All answers must be in simplest exact form.

1. Solve for x:
x x+2 Tr—1

) 3 15

2. Adam, Brenda, and Chris are bricklayers. Working together, Adam and Brenda can build a brick wall
in 20 hours. Brenda and Chris together can build a wall in 15 hours. Adam and Chris together can
build a wall in 12 hours. How many hours does it take Adam to build a wall by himself?

3. If z +y =19 and zy = 87 then find 2° + ¢>.

ANSWERS

(Ipt) 1. x=

(2 pts) 2. hours

(3 pts) 3. x® +9° = Bancroft, Leicester, Doherty




Worcester County Mathematics League
Varsity Meet 2 - December 2, 2020 w
Round 3 - Parallel Lines and Polygons

1. Each exterior angle of a regular polygon has measure 20°. How many sides does the polygon have?

All answers must be in simplest exact form.

2. Given the figure below where 1B I Cﬁ; AC = BC; mZCBD =4-mZCDB; mZCAB = 35°. Find
mZCDB.

3. The vertices of thombus ROM B lie on ABUS. BU = 10 and BS = 15. Find BR.

0]

ANSWERS

(I pt) 1.

(2 pts) 2. °

(3 pts) 3. Leicester, Bancroft, QSC




Worcester County Mathematics League
Varsity Meet 2 - December 2, 2020 w
Round 4 - Sequences and Series I I

1. The school auditorium has 20 rows of seats. The front row contains 25 seats. Each of the other rows
has two more seats than the row in front of it. How many seats does the auditoriusm have in total?

All answers must be in simplest exact form.

2. The Maryam Mirzakhani fan club has 2020 members. Messages are communicated to the members
of the club in the following manner. In the first round, the president and vice president each send
the message to three members. In the second round, each of those six members sends the message to
three different members. In subsequent rounds, each member who just received the message sends it
to three more members. If the process continues this way, how many rounds of call are needed so that
all 2020 members, including the president and vice president, receive the information in the message?

3. Find the sum of the following infinite series:

7+14—|—21—|—28+
2 22 2 24

ANSWERS

(I pt) 1.

(2 pts) 2.

(3 pts) 3. Tantasqua, Notre Dame Academy, Bancroft




Worcester County Mathematics League
Varsity Meet 2 - December 2, 2020 w
Round 5 - Matrices and Systems of Equations

All answers must be in simplest exact form.

1. If |A| denotes the determinant of matrix A, find x given:

r—1 6
2 xr—2

=0

2. Larry, Mariam, and Nancy are friends and are going shopping. Nancy has $15 more than Larry and
Mariam combined. If Mariam gives $4 to Larry, then Mariam will have one third as much money as
Nancy. If, instead, Larry gives $4 to Mariam, then Mariam will have twice as much money as Larry.
What is the total amount of money of the three friends?

3. Find all values for w given the following system of equations and if w = x + 2y + z:

r+z2=9
rT+2y==6
r? —dyz = =52

ANSWERS

(Ipt) 1. x=

(2 pts) 2. $

(3 pts) 3. we{ } Bancroft, Hudson, Shrewsbury




Worcester County Mathematics League

Varsity Meet 2 - December 2, 2020 w
Team Round I l

All answers must be in simplest exact form.

1. Mr. Young plans to bake a cake and some cookies. The cake requires 3/8 cups of sugar and the cookies
require 3/5 cups of sugar. He has 13/16 cups of sugar. How much more sugar does Mr. Young need

for his baking? Express your answer as a fraction { in lowest terms.

2. Given that ab = 12, bc = 48, and /ac = 4, Find a + b+ c.
3. Tn the figure below, BE | CT, m/BIC = 112°, and ZICS = /SCT. Find m/ESC.

4. A female bee hatches from a fertilized egg and a male bee hatches from an unfertilized egg. Thus, a
female bee has a male and female parent and a male bee has only a female parent. The number of
ancestors of a male be follows a sequence 1, 2, 3, 5, 8, ... Find the next three terms in the sequence
listed as an ordered triple (I, m,n).

5. Solve the following equation for the matrix A.

sl

6. What percent of the first 30 positive integers have exactly four positive integer factors?

7. The expression \/10 + \/10 + 10+ ... can be expressed in the form %5, where a, b, and ¢ are
postive integers with no common factors. Find the ordered triple (a, b, c).

8 Let S, =1+3+5+...+a, = 1234321 where a, is the n'* term in the sequence. Find n.
9. Find the sum of the measures of /P, Z/FE/N, /T and ZA in the figure below.

P

Shepherd Hill, Douglass, NDA, Wachusett, Tantasqua, Auburn, Westborough, Auburn, Tahanto



ANSWERS
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.18

Answer Key
Round 1 - Fractions, Decimals, and Percents Team Round
37 ) 13
" 24 80
308 2. 16
23 3. 124°
. 16 or 16% '
4. (13,21,34)
Round 2 - Algebra I
3 5
. —1lorax=-11 5. A=
-1 -1
. 30 or 30 hours
6. 30%
. 1900
7. (1,41,2)
Round 3 - Parallel Lines and Polygons
8. 1111
9. 180°
. 29 or 29° or 29 degrees

. 6

Round 4 - Sequences and Series
. 880

. 6

.14

Round 5 - Matrices and Systems of Equations

. —2,5 (need both, either order) or z e{—2,5}
. $93 or 93
. —13,13 (need both, either order) or we{—13,13}
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