Worcester County Mathematics League
Varsity Meet 1 - October 28, 2020
Round 1 - Arithmetic

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

1. Evaluate the expression
32+5°—-6x8—-4x8
64+6+-3—-4+11x4

2. Let asyb=a’—band a Ab=a’— a. Evaluate:

[(2v0)v2) v 0] -[((2A40)A2) AQ]

3. Let F(a,b,c) = “2, G(a,b,¢) = 5. Evaluate F(G(—173,614,63), G(—333,622,68), F(—173,614, 63)))

ANSWERS

(I pt) 1.

(2 pts) 2.

(3 pts) 3. Tantasqua, Quaboag, QSC



Worcester County Mathematics League

Varsity Meet 1 - October 28, 2020
Round 2 - Algebra I
All answers must be in simplest exact form in the answer section. l I

NO CALCULATORS ALLOWED

1. Solve for z if x must be a positive integer:
22— 70 =3z

2. A rock climbing gym charges nonmembers $16 per day to use the gym and $8 for equipment rental. Members
pay a yearly fee of $950 for unlimited gym usage and $6 per day for equipment rental. How many days must
a member use the gym so that his total payment (yearly fee plus per use fee) is less than it would be if he
were a nonmember? (The member rents equipment every day he uses the gym).

3. The sum of four numbers I, m, n, and p is 771. The numbers have ratios (I : m) = (2:3), (m:n) = (5: 4),
(n:p) =(5:6). Express the numbers as an ordered 4-tuple: (I,m,n,p)

ANSWERS

(Ipt) 1. zef }

(2 pts) 2.

(3 pts) 3. (I,m,n,p) = ( ) Tantasqua, Hopkinton, Auburn




Worcester County Mathematics League
Varsity Meet 1 - October 28, 2020
Round 3 - Set Theory l

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

1. Ms. Mathy asked each student in her class how many brothers and sisters the student had. Five students had
no brothers and no sisters, 12 students had at least one brother, 15 students had at least one sister, and 6
students had at least one brother and one sister. How many students were in Ms. Mathy’s class?

2. Sets A and B are listed below. Set C' has 15 subsets, not including itself. If (A U B) N C has two elements,
how many elements are in AU BUC?

A = {1,2,3,4,5,6}
B = {4,5,6,7,8,9,10,11,12}

3. For each odd positive integer n less than 100, let S,, be the set of positive multiples of n less than 100. Find
the largest possible size (number of sets) of a collection of sets {S,} that are pairwise disjoint. That is, any
two sets in the collection are disjoint.

ANSWERS

(I pt) 1.

(2 pts) 2.

(3 pts) 3. Algonquin?, Shrewsbury, QSC




Worcester County Mathematics League
Varsity Meet 1 - October 28, 2020
Round 4 - Measurement l

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

1. If the largest possible sphere is placed in a rectangular box of dimensions 6cm by 7cm by 9cm, the volume of
the space in the box that is outside of the sphere can be expressed as (m — n7) em3. Find the ordered pair
(m,n).

2. In square ABCD, M is the midpoint of AB and N is located on C'D such that % = % If MN = 24/17, find
the perimeter of ABCD.

3. Isosceles AABC has altitude CM, a base AB of length 10 and legs of length 13. Circles with areas A; and
Ay are inscribed in AAMC and ABMC' as shown at left below. A third circle is tangent to base AB as well
to both of the first two circles, as shown in the zoomed-in figure to the right. The sum of the three areas
Ay + Az + As can be expressed as a k7. Find k and express it as a fraction § in lowest terms.

1. N OGN

ANSWERS

(Ipt) 1. ( )

(2 pts) 2.

(3 pts) 3. Quabog, St. John’s, QSC



Worcester County Mathematics League

Varsity Meet 1 - October 28, 2020
Round 5 - Polynomial Equations
All answers must be in simplest exact form in the answer section. l I

NO CALCULATORS ALLOWED
1. Find the remainder when polynomial p(z) = 2% + 14 is divided by = + 1.

2. Given a = b+ 5, what values of a and b will result in the smallest possible value of their product ab? Express
your answer as an ordered pair (a,b), with a and b expressed as fractions in lowest terms.

3. Given cubic polynomial f(x), where f(1) =6, f(2) = 11, f(3) = 24, and f(4) = 51, find f(5).

ANSWERS

(1 pt) 1.

(2 pts) 2.

(3 pts) 3. Hopkinton, Tahanto, AMSA



Worcester County Mathematics League
Varsity Meet 1 - October 28, 2020
Team Round

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

. Evaluate the following expression and express your answer as an improper fraction in lowest terms.

(2+0) '+ L0t —((2+0) 42 L+ 1)t

. Find all sets of integers {x,y}, not necessarily distinct or positive, where
1 1

+1
z Yy 5

. Let A={z: ‘:172 - 9‘ <5}and B={x: ‘\/Za: - 2’ > 1}. Express A°N B using interval notation, where A is
the complement of A.

. A right cylindrical oil tank is 15 feet tall and its circular bases each have a diameter of 4 feet. When the tank
is lying on level ground along the length of its curved surface, the oil inside the tank is 3 feet deep at the
deepest point. The tank is then tipped up onto a base without losing any of the oil. The height of the oil can

by/(3)

be expressed as a + —-

triple (a, b, c).

, where a, b, and c are integers and b and c are relatively prime. Find the ordered

. A lawn is 90 feet by 120 feet. How wide must a strip of uniform width be cut around the outside of the lawn
so that half of the area of the lawn is mowed and half is uncut?

. Evaluate the following expression:
—32 - (=32 -4+ |-2-2

. An airport parking garage offers free parking for the first hour and changes a flat rate of $15.00 if a car is
parked less than four hours or more than an hour. It charges $3.75 per hour or any part of an hour above four
hours. How much does the garage charge for a car that is parked for 8 hours and 15 minutes?

. There are 930 students at Hilbert High School, and each student takes at least one class of Math, Biology or
History. The number of student taking Math equals the number of students taking Biology and the number
of students taking History. Likewise, the number of students taking Math and Biology equals the number of
students taking Biology and History and the number taking Math and History. The total number of students
taking Math is equal to the total number of students not taking Math. If 180 students take all three subjects,
how many students take Math and History?

. Find all real solutions of:
|x —3]-|z+4| =8



Worcester County Mathematics League
Varsity Meet 1 - October 28, 2020
Team Round Answer Sheet

ANSWERS

5. feet

QSC, Bancroft, AMSA, AMSA, Notre Dame, Tahanto, Auburn, Worcester Academy, St. John’s
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Worcester County Mathematics League w

Varsity Meet 1 - October 28, 2020
Answer Key I
Round 1 - Arithmetic Round 5 - Polynomial Equations
. —1 1. 13
2. 33)
. 2025
3. 98

Round 2 - Algebra I

Team Round
. =10 (the answer“10” also accepted)

. 53

25
1. 37
. (I, m,n,p) = (150,225, 180, 216) 2. {6,30},{4,—20},{10,10} (need all three unordered
pairs)

Round 3 - Set Theory

3. 10,2) U (£, inf)

. 26

.14

.33

4. (10,15,4)
5. 15
6. —30
Round 4 - Measurement
. (378, 36) 7. $33.75
.39 8. 215

.8 9. {~5,4, Z1LVIT}
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