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Problem Categories for this Meet:

1.
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Mystery: Problem solving

Geometry: Angle measures in plane figures including supplements and complements
Number Theory: Divisibility rules, factors, primes, composites

Arithmetic: Order of operations; mean, median, mode; rounding; statistics

Algebra: Simplifying and evaluating expressions; solving equations with 1 unknown including identities



Important Information you need to know about Arithmetic....
Order of operations; mean, median, mode; rounding, statistics

Order of Operations:

Parentheses—Do everything inside grouping symbols first
Exponents—evaluate powers (both exponents and roots)
Multiply and Divide—in order from Left to Right

Add and Subtract—in order from Left to Right

g el D

**Many people remember the Order of Operations by memorizing the phrase
"Please Excuse My Dear Aunt Sally,” or the word Pemdas.

Mean: the average of a set of humbers (Add the numbers and divide by how
many numbers there are).

Median: the middfle number in a set when the set is ordered from least to
greatest. If there are two middle numbers, the median is the average of the two.

Mode: the Most Often Displayed Entry (the number that occurs the most in a set
of numbers).

Range: the difference between the largest number and the smallest number in a
set of numbers.

Line Plot: a graph that consists of a horizontal number line, on which each value
of a set is denoted by an x over the corresponding value on the number line. The
number of x's above each score indicates how many times each number occurred.

X
X X
X X X
X X X X X X
X X X X X X N X




Category 4
Arithmetic
Meet #1 - October, 2018

1) What is the value of 142 -3 (18 +3) 2

2) As of July 9, the following Boston Red Sox balsall players had the given
number of base hits (BH), doubles (D), and rs(R):

BH D R
Mookie Betts 94 24 71
J.D. Martinez 108 21 64
Brock Holt 48 12 18
Andrew Benintendi 98 20 65
Xander Bogaerts 79 25 44
Rafael Devers 82 24 42
Mitch Moreland 68 15 41

Let A = the arithmetic mean (average) ohie base hits
B = the mode of the doubles
C = the median of the runs

What is the sum of A+ B + C ? Round your awer to the nearest whole
number.

3) The arithmetic mean, or average, of six numbers a set containing

fifteen numbers is 28. The arithmetic meanfdive other numbers in this
setis 32. What is the arithmetic mean of ¢h
remaining numbers in the set if the sum of all
Answers fifteen numbers is 407? Round your answer
to the nearest tenth.

1)

2)

3)




Solutions to Category 4
Arithmetic
Meet #1 - October, 2018

1) 142 - 3(18 + 5) Answers
= 142 - 3(23)
= 142 -69 1) 73
= 73
2) 150
2) A = (the sum of the number of hits)
divided by the total number of players B 19.8
577 /7, orabout 824 ...

82 when rounded to the nearest whole

number.

B = 24, the only repeated number of douds

C = 44 |, as 44 is the middle numbehen the seven numbers of runs
are arranged in order: 18, 41, 42, 444, 65, 71.

The sumof A+B+C = 82+24+44 5Q

3) If the mean of six numbers in the setis 28 én their sumis (6)(28), or
168. If the mean of five other numbers is 32Zhen their sumis (5)(32), or
160. If the total of all fifteen numbers is407, Then the total of the remaining
four numbers is 407 - 168 - 160, or 79. &mean of those four numbers is
79/4, or 19.75. Rounding to the nearetrtth yields 19.8.



Category 4
Arithmetic
Meet #1 - October, 2016

1) Using the standard order of operations, findhe value of 3% +43

-

'\I -

2) Evaluate:

1?—[9-[68—49_‘]2—4|’26—63\';“

. A

3) Considertheset H={5, 8, 10, 3, 16, 17, 10, 7 }.
Let A =the mean of setH
B = the median of set H
C =the mode of set H.
What is the mean of A, B, and C ? Round yo@nswer to the nearest
tenth.

Answers

1) o Columbus Day, celebrating

the landing in the Americas
2) of the Spanish explorer,
Christopher Columbus, falls
on the second Monday of
October.

3)




Solutions to Category 4
Arithmetic
Meet #1 - October, 2015

1) 34543 Answers
= (A)B)B)B) + (AA)4)
= 81 + 64 1) 145
= 145
.. o . 2) 9216
2) [1?—[9{_58—49]‘—4[_25—51_]‘]]
| " 3) 8.8

(17-[9-(19) —4{_54—35]1]_]1

[1?—[9-361—4{_28:]1]]1

= {17—[3249—4{:84]]_]J

= (17-[3249-313¢])’

= (17-[13])

= (-96)°

= 9216
3) Arranging the nine numbers in order, from smalkst to largest:

H={3, 5 5, 7, 8 10, 10, 10, 17 }.

Then A =the mean of H = (3+5+5+7+8+10+10+100+17) /9=75/9 13
B = the median of H = the middle mber = 8.

C = the mode of H = the most freqoevalue = 10.

The meanof A,B,andC = §3 +8+)03 =263 /3 = 877..~ 8.8.



Category 4
Arithmetic

M

1)

2)

3)

ect #1 - October, 2014

Using the standar d or der of operations, find the value of

2[2[2+2x2)]2

The arithmetic mean (average) of 17, 26, 42, and 59 isequal to
the arithmetic mean of 19 and N. What isthevalueof N ?

In preparation for handing out candy at Halloween, Frank bought
forty 30-cent candy bars, X 50-cent candy bars, and fifteen
75-cent candy bars. If the median cost of all the candy barsis

50 cents, and X isawhole number, then what isthe smallest
possible value of X ?

Answers
1)
2)

3)




Solutionsto Category 4
Arithmetic
Meet #1 - October, 2014

1)

2)

3)

: Answers
2[2[2+2:«:2]]2 -
E 1) 288
= 2[2[2+4U2 )
D 2) 53
= 2[2(6)]
> 3) 26
- 2[12]
= 2[144]
= 288

Theaverageof 17, 26, 42, and 59 istheir sum divided by 4. The
sumis 144. Dividing 144 by 4 yields 36. Then 36 isthe average
of 19 and N. 19 is 17 lessthan 36,s0 N is 17 morethan 36.
So, N =53,

Sincethereare 40 of the least expensive candy bars, and only 15
of the most expensive, then we have to compensate by having at least
26 of themid-priced candy barsin order for the 50-cent bar to be
the median price.



Category 4
Arithmetic
Meet #1, October 2012

1. Evaluate the following expression according to the order of
operations.

2+5x2°-2%x5%+5
2x5-2+5

2. The line plot below shows the number of song tracks on a collection
of CD’s. Each X represents one CD. What is the positive difference
between the median and the mode of the data?

X

X X
X X X X
X X X X X
X X X X X X X
X X X X X X X X X X
11 12 13 14 15 16 17 18 19 20

Song Tracks on CD’s

3. All 13 students who took a 12-point quiz received a positive integer
score. The median was 10, the mean was 10, and the mode was 9. What
is the maximum number of students who could have received perfect
scores?

Answers




Solutions to Category 4 Answers

Arithmetic 1 9
Meet #1, October 2012 .
1. The correct evaluation is shown below. 3. 4

2+5x25—2><52+5_2+5x32—2x25+5_2+160—50+5_117_
2x5-2+5 10-2+5 - 13 13

9

2. There are 29 X’s on the line plot, so the median is the 15th number
from the left, which is 15. The mode is 16, which can be seen as the
tallest column of X’s. The positive difference between these two is

16 -15=1.

3. Let’s make a row of 13 blank spaces. We can place a 10 in the middle,
since 10 is the median. We can start to place 12’s at the far right of the
line, but we must have one more 9 than 12’s so that 9 is still the mode.
Finally, since the mean is 10, we have to make sure that the sum of the
numbers is 13 x 10 = 130. One possible set of numbers is shown below.
The numbers that are circled could be changed, but the maximum
number of perfect scores is 4.

@92 9999 1031010 12 12 12 12




Meet #1 October 2010

Category 4 — Arithmetic

1. Find the value of the expression:

[L+2%=3 KA X [GX(8=7) +(6+5]]

2. x represents the mean value of numbers in the list {2, 4, 6, 8}.
y represents the median of the numbers in the list {0, 2, 4, 6}.
z represents the mode of the numbers in the list {1, 2,2, 3, 3, 3, 4, 4, 4, 4}.
Find the value of the expression: (x +y) +z+ (x +2) +y

(4+4+\/Z)‘/Z _
A oW decimal rounded to the nearest hundredth.

3. Express

Answers

www.imlem.org



Meet #1 October 2010

Solutions to Category 4 - Arithmetic kT
1. [1+42+3%x4]x[9%x(B=-7)+(6+5)] = PR

3 2x4 o g L R S 2.5

[§+ 3 ]x[(6+5)]=? R 3. 7.14
5 5 = 24+4+6+8 e 5 .

4

y = 3, the mean of the two middle values (2 and 4).

z = 4 as this is the most common value in the set.

Therefore: (x +y) +z+ (x+2)+y=(G5+3)+4+(5+4)+3 =
=8+-449+-8=24+3=5

Va 2 e
(4+4+v4)" _ (8+2)% _ 100 _ 7.142857 = 7.14
4x4—/4 16=2 e

www.imlem.org



Category 4
Arithmetic
Meet #1, October 2008

1.

Evaluate this expression. Give your answer as a decimal rounded to the

nearest hundredth.

1+3x11
10422

If A represents the median of the set of numbers below and B represents the
mode of the same set, what is the mean of A and B? Express your answer as

. 2 § ) : : M M
a common fraction. (A “common fraction” is written in the form o where %

cannot be simplified. A “mixed number” is not a common fraction.)

12,8, 3; 15 35 15 250 2 4, 10:8; 128

In a math class Monisha took 10 quizzes. Her scores on those quizzes were
as follows : 79, 81, 84, 88, 90, 91, 93, 95, 97, and 99. The teacher graded in
a weird way though. She put all 10 scores in a hat and pulled out 8 of them.
She then found the mean of those 8 scores and that was Monisha’s grade.
Without any rounding, the teacher calculated a grade of exactly 90 for
Monisha’s grade in the class. List the two scores that were NOT pulled out
of the hat.

Answers

www.imlem.org



Solutions to Category 4
Arithmetic
Meet #1, October 2008

Answers X S R 2428571 ~ 243
10+2 10+4 14 7
1. 243
2. =
2
2 Putting the list of numbers in order gives us :
3. 84and 93 2,2, 3y, 5:5,5, 7.7, 8. 8, 10.:12 12
or 84,93 The median of this list is between the 5 and 7, so the
or 93 and 84 median is 6 and the mode is 5 since it appears the most
or 93, 84 546

frequently. The mean of 5 and 6 is = i 12—1 (This problem

, =
asks for a common fraction so 5 5 1s not an acceptable answer.)

3. The ten quiz grades were 97, 99, 84, 88, 91, 95, 79, 81, 93 and 90 and they
have a sum of 897. In order for 8 of the quiz grades to have a mean of 90 they
would need to add up to 720. That means that the two scores left in the hat have a
sum of 897 — 720 = 177. The ways you can have a sum of 177 from two whole
numbers are listed below :

88 + 89

87 + 90

86 +91

85+ 92

84 +93

83 + 94

82+ 95

81 +96

80 + 97

79 + 98

We don’t need to go any further since there were no grades less than 79. Of all
those possibilities, the only pair that represents scores Monisha actually received is
84 and 93 which must be the two numbers still in the hat.

www.imlem.org





