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Category 1
Mystery
Meet #4 - February, 2016

Calculator Meset

1) Let X beanon-integer that liesbetween A and G. Between
which two consecutive named pointsisthevalueof X3 the smallest?
Giveyour answer astwo consecutive lettersin alphabetical order.

A B C D E F G
< ® @ ® L g ® ® @ >
-3 -2 -1 0 1 2 3

2) Farmer Fred wantsto make a fenced-in goat pen in the shape of a
rectangle that measures 136 feet by 296 feet. Each section of fenceis
eight feet long. Fred must first place a post into each of the four
cornersof the pen. Therest of the posts must be placed in a straight
line on each of the four sides of the pen, eight feet apart. Posts cost $12
each and every section of fence costs $28. Includinga 6% salestax on
the materials, what isthetotal cost of the goat pen?

3) 10N+ ¢ isdivisibleby 3. N isawhole number greater than 50.
C isapositive one-digit number. What isthe sum of all possible values
of C?

Answers

1)
2)

3)




Solutionsto Category 1
Mystery
Meet #4 - February, 2016

1) The cubesof numbers between points A and B yield Answers
the smallest values, asthey are negative and their
values arelarger than the absolute values of the cubes 1) A and B
of numbersin any other interval.
2) 4579.20
2) Thelength of the pen requires 296/ 8, or 37 (or 4579.2)
sections of fence. Thewidth requires 136/ 8, or
17 sections. Asfor the posts, therearethe onesin the 3) 15

four corners, plus (37 -1) for the posts between the
cornerson each length, plus (17 - 1) for the posts
between the cornerson each width. So, thetotal
number of postsis 4+ 36+ 36+ 16+ 16 = 108 and thetotal number of
fence sectionsis 37+ 37+ 17+ 17 = 108 and thetotal cost of the project is

(Cost of all posts) + (Cost of all sections of fence) + (the 6% tax on materials)

= 12(108) + 28(108) + 0.06(cost of materials)

= 1296 + 3024 + 0.06(1296 + 3024)

= 4320 + 259.20

= $4579.20

3) 10N hasonly thedigit 1 and alot of zeroes after it, wher e the sum of its
digitsis 1. C must either be 2,5, or 8 sothat the sum of the digits of

10N +C isether 3,6, or 9. Thesum of all possiblevaluesof C is
2+5+8 = 15.



Category 2
Geometry
Meet #4 - February, 2016

Calculator Meset

1) Angle O isaright angle. Theradiusof circle O
IS 8 centimeters. How many squar e centimeters
arein thearea of theshaded region? Use 7 =~ 3.142.
Round your final answer to the nearest tenth.

2) AC isthediameter of circle O.
B AD =DC.
AB = 9 fest.
BC =40 feet.
C How many squarefeet arein the
A area of quadrilateral ABCD?

Round your final answer to the
near est whole number.

3) JA =12 decimeters. UJ =8 decimeters. QU = 18 decimeters. How many
unitslongis AQ ? Quadrilateral JAQU istangent tothecircle.

Answers

1)

2)

3)




Solutionsto Category 2
Geometry
Meet #4 - February, 2016

1) Theshaded areais 1/4 theareaof thecircle Answers
= 0.25(7)r") .
= 0.25(3.142)(8%) 1) 50.3
= 0.25(3.142)(64)
= 50.272 2) 600

Rounding to the nearest tenth yields 50.3.

3 22

2) Anangleinscribed in a semi-circleisaright angle.
Triangle ABC isaright trianglewith right angle at vertex B. Triangle ADC
isisoscelesaswell asright. Tofind thearea of triangle ADC, it is hecessary
to know the length of the diameter of the circle that isalso the hypotenuse of
thetworight triangles. Let x =thelength of AD.

(4B)* +(BC)* =(4C)? r2x2=412
(9)2 +(40)? =(4C)> 2¢% =1681
81+1600=(4C)* x* =840.5
1681=(AC)* (0.5)x* = 420.25
41=4C = theareaof triangle ADC!

S0, the area of quadrilateral ABCD (areaof ABC) + (areaof ADC)
(0.5)(9)(40) + 420.25

180 + 420.25

600.25

600 when rounded to the nearest

whole number.

3) The"around theworld" strategy isvery
effective here, utilizing the property of circles
that when two tangentsare drawn to
acirclefrom an exterior point,the 8-(12-x
tangent segments ar e congr uent.
Let x =thedistance from point
A tothetangent point toits  8-(12-x)
left. Then thefollowing
relationships exist, aswe go
around the circle clockwise:

Then AQ= x+{18-[8-(12-X)]}

= x+{18-[8- 12+ x]}

X +{18-8+12-x} J 12-x
X+22-x = 22

18—[8-(12-x)] Q

18—[8—(12—-x)]



Category 3
Number Theory
Meet #4 - February, 2016

Calculator Meset

1) Consider thesequence 7 10 13 16 19 ... whee?
iIsthevalue of thefirst term, 10 isthevalue of the second term, and
soon. What isthe value of the 30th term?

2) What isthe sum of all whole numbersfrom 27 through 4107? In
other words, what isthe value of

27 + 28+ 29+ ...+ 408 + 409 + 4107

3) Thirteen pre-schoolerssit in chairs numbered clockwise 1 through
13 that arearranged in acircle. Evan sitsin chair #4 on thefirst day
of school. The children change seats each day by rotating one seat
clockwise. In which numbered seat is Evan sitting on the 180th day of
school ?

Answers

1)
2)

3)




Solutionsto Category 3

Number Theory

Meet #4 - February, 2016 Answers
1) 94
2) 83,904
3) 1

1) The30th termis 4 morethan the 30th multipleof 3, or 94.

2) Onesimpleway to compute this sum isto subtract the sum of the whole
numbers 1 through 26 from the sum of thewhole numbers 1 through

410.
Sum (1-26) = (26/2)(1 + 26) = (13)(27) = 351.

Sum (1 - 410) = (410/2)(1 + 410) = (205)(411) = 84,255,
84,255 - 351 = 83,904.

3) Find thevalueof 179 mod 13. Divide 179 by 13 toget 13 with remainder
10. Sincetherotation of thekidsisin the same direction asthe numbering

of the seats, Evan will sit in seat #4 (hisoriginal seat) + 10 (theremainder)
= seat #1.



Category 4
Arithmetic
Meet #4 - February, 2016

Calculator Meset

1) 24% of 40% isequal to 30% of A%. What isthevalueof A ?

2) Theoriginal pricetag on a 1976 AMC Pacer automobile was $3390.
Ifa 6% salestax isadded tothe priceof thecar, then what wasthe
total cost of the car?

3) Theequation totheright calculatesthevalue A, ) T
that istheresult of investing an initial amount of ~ , _ ;[ & |
money, M, at an annual (yearly) rateof R for o)

T years when theinterest iscompounded W

timesannually. Matthew will be ableto retire once hisinvestment
growsto at least $800,000. How much money must M atthew invest at
an annual rateof 3.6% that compoundsinterest twice amonth for 23
years? Round your answer either up or down to the nearest hundred
dollarsto assurethat Matthew will have at least $800,000 when he
retires.

ANSWERS
1
2)

3)




Solutionsto Category 4

Arithmetic
Meet #4 - February, 2016 Answers
1) 32
2) 3593.40
zer o optional
1) (0.24)(0.4) = 0.3N letting N =thevalueof A%.
0.096 = 0.3N 3) 349,800
N = 0.096/0.3
N = 0.32
N = 32%

Therefore, A =32,

2) (1.06)(3390) = thepriceof the car (100%) plus
the amount of salestax (6%) = $3593.40.

' R \IWT
3) A=AMI11+2 original formula
. W)
‘o 036“-{24)(23) substituting values, including the
800,000=M 1+= ' number 24 for the number of
' I 24 ) A
\ / half-month periodsin a year
800,000 = M ( 552)
.000 =1/ (1+0.0015) evaluate
800,000 = M (1.0015 )52 evaluate
800.000=M(2.287317) evaluate
M= 300:_0:]:]_ solvefor M
2287317
M =349,754.76 divide

Thisamount, $349,754.76, must berounded up to $349,800 in order
to guaranteeat least $800,000 in retirement money.



Category 5
Algebra
Meet #4 - February, 2016

Calculator Meset

1) If thereare 18 minutesof commercialsfor the average one-hour
TV show, then how many minutes of commer cials should be expected
during an average TV moviethat lasts 210 minutes?

2) Working by herself, Betsy can assemblearobot in 15 hours, while
Larry candosoin 18 hours. If Betsy worksalonefor seven hours
and then Larry replaces her, then how many hourswill it take for
Larry to finish thejob? Expressyour answer asa decimal.

3) Duringthe month of February, Dennis enjoys making different
colorsof hisfavoritedrink, Va-Va-Valentine. He mixes seltzer with
organic food coloring to produce various strengths of color. He
already has a container that is 10% red coloringand 90% seltzer
and another container that is 30% red coloringand 70% seltzer.
Hewould liketo make 10 litersof a 15% purpledrink by mixing
some of the container of 10% red Va-Va-Valentinewith some of the
container of 30% red Va-Va-Valentine. How many litersof the
30% red Va-Va-Valentine should Dennisuse? Expressyour answer
asadecimal.

ANSWERS
1
2)

3)




Solutionsto Category 5

Arithmetic
Meet #4 - February, 2016 Answers
1) Let M =thenumber of minutes of commercials 1) 63
in the 210-minute TV movie. Using a proportion:
18 M 2) 9.6
60 210
3) 25
60M = (18)(210) Crossproductsareequal.
60M = 3780
M = 3780/ 60
M = 63. S0, thereare 63 minutes of commercials.
2) Usetheequation: rate x time = work.

Since Betsy can completethejob by herself in 7 hours, sheworksat the
averagerateof 1/7 of thejob per hour. Similarly, Larry worksat the
averagerateof 1/18 of thejob per hour.

let X =thenumber of hoursthat Larry worksto complete thejob.

rate x time = work

Betsy 1/15 7 7/15
Larry 1/18 X X/18

Thework that Betsy does, added to thework that Larry does, equals one
complete|job:

7/15 + X/18 = 1
(15)(18)(7/15 + X/18) = (1)(15)(18) Multiply both sidesby (15)(18).
126 + 15X = 270 Simplify.
15X = 144 Subtract 126 from each side.
X = 144/15 Divide each side by 15.
X =96 Simplify.

So, it takesLarry 9.6 hoursto completethejob.

3) Seenext pagefor solution.



3) (#of litersof drink) x (% of coloring) = # of literscoloring

drink x % color = coloring
10% red R X 0.10 = 0.10R
30% red 10-R X 0.30 = 030(10-R)

blend 10 x 015 (10)(0.15) = 1.5

Utilizing just theinformation that isin the final column, we havethat the
amount of coloring in the 10% red container plusthe amount of coloring
inthe 30% red container equalsthetotal amount of coloringin the blend.

0.10R + 0.30(10-R) = 1.5

0.10R + 0.30(10) - 0.30R = 15 Distribute.
-0.20R + 3 =15 Combineliketerms.
-0.20R = -15 Subtract 3 from each side.
R =-15/-0.20 Divideeach sideby - 0.20.
R =75 Simplify.
10-R = 25 Amount of 30% red coloring.

Dennisshould use 2.5 litersof 30% red coloring.



Category 6
Team Round

Meet #4 - February, 2016

Each of the following nine
problemsisworth four points.

1) Thevalueof atwo-digit number isfivetimesthe sum of itsdigits. What
isthe product of the digits?

2) Thefirst sixteen terms of a sequenceare
1 3 3 3 5 5 5 5 5 7 7 77 7 77
What isthe sum of thereciprocalsof thefirst thirty-six terms?

3) Thesum of 2048 twosisequal to 2¥. What isthevalueof N +3?

4) Theareaof acircleisdecreased by 75%. Itsradiuswas decreased by
E%. What isthevalueof E?

5) How many different negative integer s satisfy theinequality x< <2016 7?

ANSWERS
1y
2)
3)
4)
5)
6)
/)
8)

9)

6)

7)

8)

9

If 500 < X < 900 and X isaprime
number, then what isthe sum of thetwo possible
valuesof X ?

If |-X =3 thenwhat isthevalueof 12N ?
JN
Expressyour answer as a common fraction.

If A isthesmallest positiveinteger such that
84A isthecube of aninteger, and E isthesum
of thedigitsof A, thenwhat isthevalueof E ?

My favorite tarantula walks south at one
kilometer per hour for one minute, then turns
towalk east at 0.75 kilometer per hour for
one minute. How many kilometersisthe
tarantula from its starting point? Express
your answer asacommon fraction.



Solutionsto Category 6
Team Round
Meet #4 - February, 2016

ANSWERS 1) 10T+U=5T+U)....10T+U=5T +5U
Then 5T =4U and T =4/5U. Only 45 works
1) 20 because U canonly be 5 sothat 45U is
awholenumber. Then T =4,U =5, UT = 20.
2) 6
2) Thenext nine numbersin the sequenceare
3) 15 all ninesand the next eleven termsare all
elevensfor atotal of 36 terms. Thereciprocal
4) 50 of 1 is 1,thesum of thereciprocalsof thethree
3sis 1, thesum of thereciprocals of the seven 7s
5 44 is 1,and soon. Thesum of all reciprocalsis 6.
6) 1370 3) (2)(2048) = 4096, whichis 21%. N=12, 0
4 N+3 = 15.
7) >
- 4) Let x =therate of reduction of theradius.
8) 18 7r* —0.757r% = T(r —xr}z
9) 4_18 G.Zﬁfrrf =fr(r—x.:)2
0.257< =(r—xr)-

ﬂ.25r3=[(r)(1—x)f
0.25r2 = (r)2(1- x)?
0.25=(1—-x)*
0.5=1—-x
0.5=x

So, 0.5 = 50%, so E =50.
5) Thenegativeintegersare -1, -2, -3, ... -42, - 43, - 44, asthesquare

root of 2016 isbetween theintegers 44 and 45. So, thereare 44
negative integersthat satisfy theinequality.

(Seethe next page for solutionsto #6 - 9)



6) Thereareonly two square numbersbetween 500 and 900 that arethe

squares of prime numbers, namely 529 (thesquareof 23) and 841 (the
squareof 29). Thesum of thetwo possiblevaluesof X is 529 + 841,
or 1370.
Alternatively, assumethat the squareroot of X isprimeand isbetween
500 and 900. Then thesquareroot of X isbetween the squareroots of
500 and 900, or 22.36 < X < 30. Thereareonly two primenumbersin
that range, namely 23 and 29.

-

1
is 1/9. So, N= g7 and 12N :;—Z: -
8) Primefactor 84: 84=2x2x3x7.

For 84A to bethecubeof an integer, with the smallest possible value
of A,thenthecubeof 84A must havefactorsthat are powersof 2, 3,
and 7. Specifically, in order for 84A to bethesmallest possible cube,
then 84A must have factorsthat are each the cubeof 2,3, and 7,
respectively. So, A = 2x3x3x7x7 = 882. If E isthesum of the
digitsof A, then E = 8+8+2 = 18.

1
7) Sincethesquareroot of 9 is 3, then ﬁ=9 and the squareroot of N
4

|

9) My favoritetarantulawalks 1/60 of a kilometer going south and then
(0.75)(1/60), or 1/80 of akilometer going east. Itsdistance from the
starting point can be acquired by using the Pythagor ean Theorem.

.
PR £ =
| ]_ ! | ! ¥
o) tlso) =
N S \, A
1 1 2
- 4+ =
3600 6400
6400+ 3600 _dg
(3600)(6400)
10,000 _ 2
23,040, 000
1 :dg
2304
1
24



