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FORMS OF ANSWERS

The foltowing rules explain acceptable forms for answers. Coaches should ensure that Mathletes are familiar
with these rules prior to participating at any level of competition. Judges will score competition answers in
compliance with these rules for forms of answers.

All answers must be expressed in simplest form. A “common fraction” is to be considered a fraction in the
form 3, where @ and b are natural numbers and GCF{g, b) = 1. In some cases the term “common fraction” is
to he considered a fraction in the form 5, where A and 8 are algebraic expressions and A and 8 do not have a
common factor.aA simplified “mixed number” (“mixed numeral,” “mixed fraction”} is to be considered a fraction
in the form £ Ny, where N, o and b are natural numbers, a < b and GCF(q, £) = 1. Examples:

Problem: Express 8 divided by 12 as 2 common fraction. Answer: % Unac_;ceptab;‘e:‘if

Problem: Express 12 divided by 8 as a8 common fraction. Answer: % Unacceptable: 1?, 1%

Problem: Express the sum of the lengths of the radius and the circumference of a circle with a diameter
of % as a common fraction in terms of m. Answer: +82n

Problem: Express 20 divided by 12 as a8 mixed number, Answer: 1% Unacceptable: 1%; g

Ratios shouid be expressed as simplified \common fractions unless otherwise spetified. Examples:

Simplified, Acceptable Forms: % . %, i%_?li Unacceptable: 3%- . %, 3521

Radicals must be simplified. A simplified radical must satisfy: 1) no radicands have a factor which possesses the
root indicated by the index; 2} no radicands contain fractions; and 3} no radicals appear in the deneminator of a
fraction. Numbers with fractional exponents are not in radical form, Examples:

Problem: Evaluate \/E x ‘\/g . Answer: 53 Unacceptable: J75

Answers to problems asking for a response in the form of a dollar amount or an unspecified manetary

unit (e.g., “How many dollars...,” “How much will it cost...,” “What is the amount of interest..”} should be
expressed in the form ($) a.bc, where a is an integer and b and c are digits. The only exceptions to this rule are
when a is zero, in which case it may be omitted, or when b and ¢ are both zero, in which case they may both be
omitted. Examples:

Acceptable: 235, 0.38, .38, 5.00, 5 Unacceptable: 4.9, 8.0

Units of measurement are not required in answers, but they must be correct if given. When a problem asks for
an answer expressed in a specific unit of measure or when a unit of measure is provided in the answer blank,
equivalent answers expressed in other units are not acceptable, For example, if a prohlem asks for the number of
ounces and 36 oz is the correct answer, 2 |b 4 oz will not be accepted. If a problem asks for the number of cents
and 25 cents is the carrect answer, $0.25 will not be accepted.

Do not make approximations for numbers (e.g., m, %, 5 \/5) in the data given or in solutions unless the problem

says to do so.

Do not do any intermediate rounding (other than the “rounding” a calculator performs) when calculating
solutions. All rounding should be done at the end of the calculation process.

Scientiiic notation should be expressed in the form a x 10" where ¢ is a decimal, 1 < l¢| < 10, and n is an integer.
Examples:

Probiem: Write 6895 in scientific notation. Answer: 6.895 x 10’
Problem: Write 40,000 in scientific notation. - Answer: 4 x 10* or 4.0 x 10*

An answer expressed to a greater or lesser degree of accuracy than called for in the probfem will not be
accepted. Whole-number answers should be expressed in their whole-number form,
Thus, 25.0 will not be accepted for 25, and 25 will not be accepted for 25.0.

The plural form of the units will always be provided in the answer blank, even if the answer appears to require
the singuiar form of the units.
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VOCABULARY AND FORMULAS

The following list is representative of terminology used in the problems but should not be viewed as
alt-inciusive. It is recommended that coaches review this list with their Mathletes.

absolute value
acute angle
additive inverse (opposite}
adjacent angles
algorithm
alternate exterior angles
alternate interior angles
altitude {height}
apex
area
arithmetic mean
arithmetic sequence.
base 10
binary
bisect
box-and-whisker plot
center
chord
circle
circumference .
circumscribe
coefficient
collinear
combination
commeon denominator
common divisor
common factor
common fraction
common multiple
complementary angles
composite number
compound interest
concentric -
cone
congruent
convex :
coordinate plane/system
coordinates of a point
coplanar, _
corresponding angles
counting numbers
. counting principle
cube
cylinder
decagon
decimal
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degree measure

denominator

diagonal of a polygon

diagonai of a polyhedron

diameter

difference

digit

digit-sum

direct variation

dividend

divisible

divisor

dodecagon

dodecahedron

domain of a function

edge

endpoint

equation

equiangular

equidistant

equilateral

evaluate

expected vaiue

exponent

expression

exterior angle of a polygon

factor

factorial

finite

formula

frequency distribution

frustum

function

GCF

geometric mean

geometric sequence

height (altitude)

hemisphere

heptagon

haxagon

hypotenuse

image(s} of a point (points)
{under a transformation)

improper fraction

-inequality

infinite series

inscribe

integer

interior angle of a polygon

interquartile range

intersection

inverse variation

jrrational number

isosceles

lateral edge

lateral surface area

lattice point{s)

LCM

linear equation

mean

median of a set of data

median of a triangle

midpoint

mixed number

mode(s) of a set of data

multiple

muttiplicative inverse (reciprocal)

natural number

nonagon

numerator

obtuse angle

octagon

octahedron

odds (probability}

opposite of a number {additive
inverse)

ordered pair

origin

palindrome

parallel

paralieiogram

Pascal’s triangle

pentagon

percent increase/decrease

perimeter

permutation

perpendicular

planar

polygon

polyhedren

prime factorization

prime number
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principal square root remainder supplementary angies
prism repeating decimal system of equations/inequalities
probability revolution tangent figures
: product rhombus tangent line
3 proper diviscr right angle term
,ﬁ proper factor right circular cone terminating déecimal
5 proper fraction right circular cylinder tetrahedron
L proportion right polyhedron total surface area
3 pyramid right triangle transformation
3 Pythagorean Triple rotation translation L
: guadrant scalene triangle trapezoid - j
quadrilaterai scientific notation triangle
quotient sector triangular numbers
radius segment of a circle trisect )
random segment of a line twin primes
; range of a data set semicircle union
range of a function sequence unit fraction
3 rate set variable -
ratic significant digits vertex
; rational number similar figures vertical angles
L ray simple interest volume
; real number slope whole number
reciprocal (multiplicative slope-intercept form x-axis
inverse) solution set x-coordinate
rectangle sphere x-intercept
reflection square y-axis
regular polygon square root y-coordinate
relatively prime stem-and-leaf plot y-intercept
sum
'E;: The list of formulas below is representative of those needed to solve MATHCOUNTS problems but should not be
q viewed as the only formulas that may be used. Many other formutas that are useful in problem solving should he
discovered and derived by Mathletes.

CIRCUMFERENCE SURFACE AREA AND VOLUME
Circle ‘ C=2xmnxr=axd Sphere SA=4xmxr?
AREA Sphere V=g xmxr?
Square A=s? Rectapgular prism  V=/xwxh
r Rectangle A={xw=bxh Circular cylinder V=mxrixh
Parallelogram A=bxh Circular cone V=3xmxrixh
Trapezoid A= %(bl +b}xh Pyramid V=31x8xh
Circle A=mixr?
Triangle =3 xbxh
Triangle A=J5T=alls- B Pythagorean Theorem %= a + b7
-. ) n!
‘I ‘ Coggr:gigr{ations o rA{n—r)l

2
Equilateral triangle A= iﬁ/-_?i

Rhombus A=3xd, xd,

=
i
B
™
¥
l.
i
h
(=
I

MATHCOUNTS 2012-2013

53



I PRIME NUMBERS from 1 through 100 (1 is not prime!)

2
11

IL. FRAC'I}‘IONS
)

12=1
6* =36
11* =121
16% =256
21% = 441

*=1

3 5 7
13 17 19
23 29
. 31 37
41 43 47
: 53 59
61 67
71 73 79
83 89 -
97
DECIMALS PERCENTS
s 50 %
3 33.3 %
6 66.6 %
25 25 %
75 75 %
2 20 %
A 40 %
6 60 %
.8 0% -
16 16.6 %
83 83.3 %
125 12.5 %
375 37.5 %
625 62.5 %
875 87.5 %
1 11.1 %
1 10 %
09 9.09 %
.083 8.3 %
0625 6.25 %
05 5%
.04 4 %
02 2%
III. PERFECT SQUARES AND PERFECT CUBES
22=4 32=9 4?=16 52=25
7? = 49 8% =64 9* = 81 10* = 100
122=144  13*=169 14°=196 152 =225
172 =289 182=324  19%=361  20°=400
228 =484  237=529 24°=576  25%=625
22=3 ¥ =27 £ =64 53 =125
72 = 343 82 =512 9* =729 10° = 1000

6°=216
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IV. SQUARE ROOTS |
V1 =1 J2 =1414 3 ~1732 Ja=2 45=2236
J6 =2.449 7 =2646 /8 =2.828 Jo =3 10 =3.162

V. FORMULAS

Perimeter: ' Volume:
Triangle p=a+b+c Cube V=g
Square p=4s Rectangular Prism  V=iwh
Rectangle p=2+2w Cylinder V=mh
Circle (circuniference) ¢=2nr Cone - V= (lf3)3'£?'2h
¢ =7ud Sphere V= (4/3)m‘3 _ :
Pyramid V = (*3)(area of base)h
Area:
Rhombus A=(B)dd, Circle A=
Square A=s Triangle A=(B)bh
Rectangle A=lw =bh Right Triangle . A=W)Lh
Parallelogram A=bh Equilateral Triangle A = (%) s*+/3
Trapezoid A=(A)b1+ b))k
Total Surface Area: Lateral Surface Area:
Cube ‘ T =65 Rectangular Prism L = (2] + 2w)h
Rectangular Prism  T=2lw +2lh + 2wh Cylinder L=2mwrh
Cylinder T =2 + 2rh
Sphere - T = 4m?
Distance = Rate x Time
Slope of a Line with Endpoints (x;, v;) and (x, v2): slope=m =% :
2%

Distance Formula: distance between two points or length of segment with endpoints (x1, y1) and (xz, y2)

P = \/(xz —x1)2 +(}’2 —}’1)2

Midpoint Formula: midpoint of a line segment given two endpoints (x1, y;) and (xa, y2)

2 72

Circles:

Length of an arc = (%60)(215)‘] , where x 1s.the measure of the central angle of the arc

Area of a sector = (;Cﬁ](nrz) , where x is the measure of the central angle of the sector
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Combinations (number of groupings when the order of the items in the groups does not matter):

I .
Number of combinations = R'(NLR)_‘ , Where N = # of total items and R = # of i1tems being chosen

Permutations (number of groupings when the order of the items in the groups matters):

Number of permutations = , where N = # of total items and R = # of items being chosen

(N -R)!

Leneth of a Diagonal of a Square = sﬁ

Length of a Diagonal of a Cube = .S‘\[?:

Length of a Diagonal of a Rectangular Solid = 1’x2 + y2 +z% , with dimensions x, yand z
| N(N -3)

Number of Diagonals for a Convex Polygon with N Sides =

Sum of the Measures of the Interior Angles of a Regular Polygon with ¥ Sides = (¥ - 2)180

Heron’s Formula:

For any triangle with side lengths g, band ¢, Area = \/s(s —a)(s-b)s—~c¢),where s=Y%la+b+¢)

Pythagorean Theorem: (Can be used with all right triangles)
a’ '+ b* = ¢*, where a and b are the lengths of the legs and ¢ is the length of the hypotenuse

Pythagorean Triples: Integer-length sides for right triangles form Pythagorean Triples — the largest
number must be on the hypotenuse, Memorizing the bold triples will also lead to other triples that are
multiples of the original.

3 4 5 5 12 13 7 24 25
6 8 10 10 24 26 8 15 17

9 12 15 15 36 39 9 40 41

Special Right Triangles: '
45° - 45° — 90°. 30° — 60° - 90°

hypotenuse = V2 (leg) = a2 hypotenuse = 2(shorter leg) = 25
hypotenuse ¢
leg = —— = — longer leg = \/g(shorter leg) = b3
g D 7 gerleg g)
shorter leg = lon%/eileg - hypotenuse
45 3 2
e
a
" B KN
a
60°
b
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. a x
Geometric Mean: — =— therefore, x* =aband x =+ab
x

Regular Polygon: Measure of a central angle = @ , where n = number of sides of the polygon
n

Measure of vertex angle = 180 ~ 360 , where n = number of sides of the polygon
n

Ratio of Two Similar Figures: If the ratio of the measures of corresponding side lengths 15 A:B,
then the ratio of the perimeters is A:B, the ratio of the areas is A%: B? and the ratio of the
volumes is A*: B>,

Difference of Two Squares: a® -b* =(a-b)(a+b)

Example: 122 -9%=(12-9)(12+9)=3-21=63
144 -81=63
Determining the Greatest Common Factor (GCF): 5 Methods
1. Prime Factorization (Factor Tree) — Collect all common factors
2. Listing all Factors :
3. Multiply the two numbers and divide by the Least Common Multiple (LCM)
- Example: to find the GCF of 15 and 20, multiply 15 x 20 = 300,
then divide by the LCM, 60. The GCFis 5.
4, Divide the smaller number into the larger number. If there is a remainder, divide the
remainder into the divisor until there is no remainder left. The last divisor used is the GCF.
Example: 180)385  25}180  5)25
- 25 5 ¢

5 is the GCF of 180 and 385

5. Single Method for finding both the GCF and LCM
Put both numbers in a lattice. On the left; put ANY divisor of the two numbers and put the
quotients below the original numbers. Repeat until the quotients have no common factors
except 1 (relatively prime). Draw a “boot” around the left-most column and the bottom
row. Multiply the vertical divisors to get the GCF. Multiply the “boot” numbers (vertical
divisors and last-row quotients) to get the LCM.

40 | 140 40 |140 2] 40 [140  The GCFis2xi0=20
2 [20 [ 70 2 [20 [ 70 2020 [70  TheLCMis
10 BT & 2x10x2x7 = 280

VI.  DEFINITIONS

Real Numbers: all rational and irrational numbers

Rational Numbers: numbers that can be written as a ratio of two integers

Irrational Numbers: non-repeating, non-terminating decimals; can’t be written as a ratio of two integers

(i.e. ﬁ, )
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Integers: {...,-3,-2,-1,0,1,2,3, ...}

Whole Numbers: {0,1,2,3, ...}

Natural Numbers: {1, 2,3, 4, ...}

Common Fraction: a fraction in lowest terms (Refer to “Forms of Answers” in the MATHCOUNTS
School Handbook for a complete definition.)

Equation of a Line:

Standard form: Ax + By = C with slope = —§

Slope-intercept form: y = mx + b with slope = m and y-intercept = b

Regular Polygon: a convex polygon with all equal sides and all equal angles

\ 1
Negative Exponents: x™ =—— and _1—'}T= x"
x x "
Systems of Equations: x+y =10 8+y=10 (8, 2) is the solution
x-y=6 y=2 of the system
2x =16 :
x =8

Mean = Arithmetic Mean = Average
Mode = the number(s) occurring the most often; there may be more than one

Median_= the middle number when written from least to greatest
If there is an even number of terms, the median is the average of the two middle terms.

Range_ = the difference between the greatest and Ieast values

Measurements:
1 mile = 5280 feet
1 square foot = 144 square inches
1 square yard = 9 square feet
1 cubic yard = 27 cubic feet

VII. PATTERNS
Divisibility Rules:
Number is divisible by 2: last digit is 0,2,4, 6or 8
: sum of digits is divisible by 3
. two-digit number formed by the last two digits is divisible by 4
: last digitis O or 5
: number is divisible by both 2 and 3
: three-digit number formed by the last 3 di glts is divisible by 8
: sum of digits is divisible by 9
10: last digitis O
MATHCOUNTS Ceaching Kit 45
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Sum of the First N Odd Natural Numbers = N2
Sum of the First N Even Natural Numbers= N*+ N = NN+ 1)

. . N '
Sum of an Arithmetic Sequence of Integers: —2~ x (first term + last term), where ¥ = amount of

numbers/terms in the sequence

Find the digit in the units place of a particular power of a particular integer
Find the pattern of units digits: 7' ends in 7

7% ends in 9 <

(pattern repeats 7* ends in 3
every 4 exponents) 7* ends in 1
" 7’ends in7

Divide 4 into the given exponent and compare the remainder with the first four exponents.
(a remainder of O matches with the exPonent of 4)
Example: What is the units digit of 7°?

22 + 4 =57, 2, so the units digit of 7% is the same as the units digit of 72, which is 9.

VIII. FACTORIALS (“n!” is read “n factorial”): ,
n! = (R)x(n -x(n - 2)x...x(2)x(1)  Example: 5! = S5x4x3x2x1 =120

0l=1

=1 :

21=2 Notice 6! = 6x5xAX3Ix2x1 - 30
31=6 4! I3 %21

41 =24

5!=120

6! =720

71 = 5040

IX. PASCAL’S TRIANGLE
Pascal’s Triangle Used for Probability: ) :
Remember that the first row is row zero (0). Row 4is1 4 6 4 1. This can be used to
determine the different outcomes when flipping four coins.
1 4 6 4 1
way to get ways to get ways to get ways to get way to get
4 heads O tails 3 heads I tail 2 heads 2 tails 1 head 3 tails O heads 4 tails

For the Expansion of (g + b)", use numbers in Pascal’s Triangle as coefficients.

I (@a+5°=1
1 1 (a+b) =a+b
1 2 1 (a+b): =a’ +2ab + b*
13 31 (@a+bP=d"+3a°b+3ab* + 1’
1 4 6 41 (@+ b = a* +4d’b + 64°D* + dab® + b
1 51010 5 1 (a+ b)Y’ = @ + 5a°h + 10a°6* + 104°D’ + 5ab* + b°
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For 2", add all the numbers in the n" row. (Remember the triangle starts with row 0.)

1- 20=1
i 1 21=]_+132
1 2 1 - 22=1+2+1=4
1 3 3 1 B =1+3+3+1=8
1 4 6 41 2#=1+4+46+4+1=16
1 51010 5 1 2=1+5+10+10+5+1=32

X. SQUARING A NUMBER WITH A UNITS DIGIT OF 5

(nS)2 =nx{n+1)25, where n represents the block of digits before the units digit of 5

Examples:

(35) =3x(3+1)25 (125)* = 12x(12+1) 2 5
=3x{(4)25 =12x(13)25
=1225 =15625
=1,225 = 15,625

XI. BASES

Base 10 = decimal - only uses digits 0 - 9
Base 2 = binary — only uses digits 0 — 1
Base 8 = octal - only uses diqgits 0 — 7

Base 16 = hexadecimal — only uses digits 0 — 9, A — F (where A=10, B=11, ...

Changing from Base 10 to Another Base:
What is the base 2 re {" esentatwn of 125 (or “125 base 10” or “125;0”)?

We know 125 = 1(10%) + 2(10") + 5(10%) = 100 + 20 + 5, but what is it equal to in base 27

12510 = 22") + 22" + ... + 22%
The largest power of 2 in 125 is 64 = 25, S0 we now know our base 2 number will be:

, I=15)

r?(26) +U2)+22H + rf’(23 )+ 224 + ‘7(2 )+ 2(2°% and it will have 7 digits of 1’s and/or 0’s.

Since there is one 64, we have: 1(2%) + %2%) + 22" + 22 + 22H + 22H)+ 72"

We now have 125 - 64 = 61 left over, which Is One 32 =27 and 29 left over, so we have:

128 + 1(2%) + 725 + 227 + 22H + ?(2  2(2%

In the left-over 29, there is one 16 = 24 with 13 left over, so we have:
125+ 12 +12H + 22 +22H + ?(2 )+ 2(2%

In the left-over 13, there is one 8 = 27, with 5 left over, so we have:
12% +12% + 129 + 123 + 223 + 12hH+ 22Y

In the left-over 5, there is one 4=72% with 1 left over, so we have: -
12% + 1(2°%) + 12% + 12 + 1(22) +22H+ 7(2%

In the feft-over 1, thele ismo2=2',s0 we stifl have 1 left over, and our expression is:
125 + 123+ 12Y + 1(23) + 1(2"-) + 02N+ 2(2%

The left-over 1 is one 2°, so we finally have:

125+ 123+ 129 + 1(23) +1(25 + 02H+ 1(2% = 1111101,
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Now try What is the base 3 representanon of 1057

The largest power { of 3 in 105 is 81 = 3% 50 we now know our base 3 number will be
203% + 3% + 234 + 23+ 239 and w111 have 5 dlglts of 2’s, 1 s, and/or 0’s.
Since there is one 81, we have: 13" + 2(3%) + 735 + 23 )+ ‘?(3 )}

In the left-over 105 — 81 = 24; there is no 27 = 3°, so we still have 24 and the expression:
13*% +0(3%) + 23 + 23"+ 2(3%

In the left-over 24, there are two 9’s (or 32’8), with 6 left over, so we have:

134 + 03%) + 2(3H) + 23+ 23

In the left-over 6, there are two 3's (or 3"’s), with 0 left over, so we have:

134 + 03%) + 2139 + 23+ 139
‘Since there is nothing left over, we have no 1’s (or 3%s), so our final expression is:
13% + 03%) + 2(3%) + 2(31)+ 0(3% = 10220,

The following is another fun algorithm for converting base 10 numbers to other bases:

12510="7 10510= 7 12510 =716

|

1 rl - 1 70 7 r.13(D)
233 1.1 33 r2 16)125
27 r1 311 ».2
15 r.1 3)35 r.0 125,0="TD1s
2)31-7.0 3)105
2162 r.1
Start
e 2)125 105:0 = 102205
1250 = 1111101, Y= xx )+ @ x )+ @xn®)

* Notice: Everything in bold shows the first division operation. The first remainder will be the last digit
in the base r representation, and the quotient is then divided again by the desired base. The process is

repeated until a quotient is reached that is less than the desired base. At that time, the final quotient
and remainders are read downward.

XII. FACTORS

Determining the Number of Factors of a Number: First find the prime factorization (include the 1if a

factor is to the first power). Increase each exponent by 1 and multiply these new numbers together.
Example: How many factors does 300 have?
The prime factorization of 300 is 22 x 31x 5% . Increase each of the exponents by 1 and multiply
these new values: (24+41) x (1+1)x 2+1)=3x2x3 =18. So 300 has 18 factors.

Finding the Sum of the Factors of a Number:
- Example; What is the sum of the factors of 10,5007 :
(From the prime factorization 22 x 31 x 5% x 7!, we know 10,500 has 3 x 2 x 4 x 2 = 48 factors.)
The sum of these 48 factors can be calculated from the prime factorization, too:
2%+ 2+ 253+ 3+ 5 + 52+ TP+ T =T x 4 % 156 x 8 = 34,944,
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Competition Components

MATHCOUNTS corﬁpetitions are designed to be
completed in approximately three hours:

The Sprint Round (40 minutes) consists of 30

problems. This round tests accuracy, with time

being such that only the most capable students
will complete all of the problems. Calculators
are not permitted.

The Target Round (approximately 30 minutes)
consists of eight problems presented to
competitors in four pairs (6 minutes per pair).
This round features multi-step problems that
engage Mathletes in mathematical reasoning
and problem-solving processes. Problems
assume the use of calculators.

The Team Round (20 minutes) consists of 10
probiems that team members work together to
solve, Team member interaction is permitied
and encouraged. Problems assume the use
of calculators. Note: Coordinators may opt to
allow those competing as "individuals” to
create a "squad" of four to take the Team
Round for the experience, but the round should
not be scored and is not considered official.

The Countdown Round is a fast-paced, oral
competition for top-scoring individuals (based
on scores in the Sprint and Target Rounds). In
this round, pairs of Mathletes compete against
each other and

the clock to solve problems. Calculators are
not permitted.

At Chapter and State competitions, a
Countdown Round may be conducted ofﬁmally,
unofficially (for fun) or omitted. However, the
use of an official Countdown Round wili be

~ consistent for all chapters within a state. In

other words, a/f chapters within a state must
use the round officially in order for any chapter
within a state to use it officially. All students,
whether registered as part of a school team or
as an individual competitor, are eligible to
gualify for the Countdown Round.

An official Countdown Round is defined as
one that determines an individual’s final overall
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rank in the competition. If the Countdown
Round is used officially, the official procedures
as established by the MATHCOUNTS Foundation
must be followed.

If

a Countdown Round is conducted unofficially
, the official procedures do not have to be
foilowed. Chapters and states choosing not to
conduct the round officially must determine

*individual winners on the scle basis of

students’ scores In the Sprint and Target
Rounds of the competition.

In an official Countdown Round, the top 25%
of students, up to a maximum of 10, are '
selected to compete, These students are
chosen based an their individual scores. The
two lowest-ranked students are paired, a
question is projected and students are given
45 seconds to solve the problem. A student
may buzz in at any time, and if s/he answers
correctly, a point is scored; if a student
answers incorrectly, the other student has the
remainder of the 45 seconds to answer.

Three questions are read to each pair of
students, one question at a time, and the
student who scores the most points (hot
necessarily 2 out of 3) captures the place,
progresses to the next round and challenges
the next highest-ranked student. (If students
are tied after three questions (at 1-1 or 0-0),
questions continue to be read until one is
successfully answered.) This procedure
continues until the fourth-ranked Mathlete and

her/his opponent compete. For the final

four rounds, the first student to correctly
answer three questions advances. The
Countdown Round proceeds until a first-place
individual is identified. {More detailed rules
regarding the Countdown Round procedure are

.identified in the "Instructions” section of the

School Competition booklet.)

Note: Rules for the Countdown Round change
for the National Competition.

The Masters Round is a special round for top
individual scorers at the state and national
levels, In this round, top individual scorers
prepare an oral presentation on a specific topic
to be presented to a panel of judges. The
Masters Round is optional at the state level; if
held, the state coordinator determines the
number of Mathletes that participate. At the
national level, four Mathietes participate.
(Participation in the Masters Round is optional.
A student declining to participate will not be
penalized.)
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Each student is given 30 minutes to prepare
his/her presentation. Calculators may be
used. The presentation will be 15 minutes—up
to 11 minutes may be used for the student’s
oral response to the preblem, and the
remaining time may be used for questions by
the judges. This competition values creativity
.and oral expression as well as mathematical
accuracy. Judging of presentations is based on
knowledge, presentation and the response to
judges’ questions.
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MATHCOUNTS'

2010
B School Competition B
Sprint Round
Problems 1-30

Name

DO NOT BEGIN UNTIL YOU ARE
INSTRUCTED TO DO SO. -4

This section of the competition consists of 30 problems.
You will have 40 minutes to complete all the problems.
You are not allowed to use calculators, books or other

aids during this round. Calculations may bé done on
scratch-paper. All answers must be complete, legible and
stmplified to lowest terms. Record only final answers in the
blarks in the right-hand column of the competition booklet.
If you complete the problems before time is called, use the
remaining time to check your answers,

In each written round of the competition, the required unit

for the answer is included in the answer blank. The plural

form of the unit is always used, even if the answer appears
to require the singular form of the unit. The unit provided

in the answer blank is the only form of the answer that will
be accepted.

Total Correct Scorer’s Initials

National Sponsors

Raytheon Company + National Defense Education Program = ' nawhenn

Northrop Grumman Foundation #

National Society of Professional Engineers *+ CNA Foundation # 2010 MATHCOUNTS
ConocoPhillips * Pitsco Education # National Competition Sponsor
Texas Instruments Incorporated * 3M Foundation

Founding Sponsors: National Society of Professional Engineers, National Council of Teachers of Mathematics and CNA Foundation

Copyright MATHCOUNTS, Inc. 2009. All rights reserved,
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1. The table shown is : 1. fernales

partially filled in with the listen | don’t listen
results of a survey done by | males 62 ’
the radio station KMAT. females 102
How many of the fel?aales rotal 130 150
surveyed listen to this
station?
2. In a recent month, a variety of insectivores at the zoo consumed 2. 5

46,000 grasshoppers. The zoo paid $12 per 1000 grasshoppers.
If grasshoppers are available only in units of 1000, how many
dollars were spent on grasshoppers consumed during that
month? A

3, Addison’s age is three times Brenda’s age. Janet is six years 3. years
older than Brenda. Addison and Janet are twins. How old is
Brenda?

4. Ifa drip of water is equivalent to % of a milliliter, 4, drips
how many drips are in a liter of water? Note: 1 liter =
( 1000 milliliters.
5. Given that 1= 6 and 0= 3, what is the value of 12 + ¢?- 5.

Capyright MATHCOUNTS, Inc. 2008, All rights reserved. 2010 School Sprint Reund |




6. Tiffany scored 29 points in her school’s
basketball playoff game. She made a
combination of 2-point baskets and 3-point
baskets during the game, If she made a tota] of
11 baskets, how many 3-point baskets did she
make?

6. 3-point
baskets

7. It would take John six hours to paint a particular room by 7. hours
himself. It would take Tom 12 hours to paint the same
room by himself. If John and Tom work together,
each at his individual rate, how many hours will
it take them to paint the room?

8. The mean of seven positive integers is 16. When the smallest 8.
- of these seven integers is removed, the sum of the remaining
six integers is 108. What is the value of the integer that was
removed?

9. Inregular pentagon ABCDE, diagonal AC is drawn, as shown. 9. degrees
Gtven that each interior angle of a regular pentagon measures '
108 degrees, what is the measure of angle CAB?

C

10. In right triangle JKL, angle J measures 60 degrees and 10. degrees
angle K measures 30 degrees. When drawn, the angle K
bisectors of angles J and K infersect at a point M.
What is the measure of obtuse angle JMK?

Copyright MATHCOUNTS, Inc. 2009. Alf rights reserved. 2010 School Sprint Round




11. When Sarah rowed down Black River with the current, she 11. mph
took one hour to go four miles, When she rowed back the same
distance, at the same rowing speed, but against the current,
her trip required two hours. What is the
speed, in miles per hour, of the current
in Black River?

12. Square ABCD is constructed along diameter AB of a 12. em
semicircle, as shown. The semicircle and square ABCD are
coplanar. Line segment AB has a length of 6 centimeters. If
point M is the midpoint of arc AB, what is the M
length of segment MC? Express your answer !
in simplest radical form.

D C
13. How many positive integers between 200 and 500 are divisible 13. positive
by each of the integers 4, 6, 10 and 127 integers
14. How many three-letter arrangements can be made if the first 14, arrangements

and third letters each must be one of the 21 consonants, and
the middle (second) letter must be one of the five vowels? Two
such arrangements to include are KOM and XAX.

15. It cost Mr. Andrews $200,000 to build a house. He sold it to 15. §
Ms. Bond at a 10% profit. Later Ms. Bond sold it to Mr. Cash
at a 10% loss. What is the positive difference between the
amount Ms. Bond bought the house for
and the amount Ms. T
Bond sold the house '
for?

Copyright MATHCOUNTS, Inc. 2009, All rights reserved, 2010 Schooi Sprint Reund




e

16.

17.

19.

20.

21.

A machine has three interlocking gears, Gear A has 18 teeth _ 16. revolutions
and turns clockwise at 30 revolutions per :
minute. Gear B turns counter-clockwise C (E

and has 36 teeth. Gear C turns clockwise
and has 9 teeth. How many revolutions does
gear C tumn in one minute?

B

Af

When the length of a rectangle is increased by 20% and 17. %
the width is increased by 10%, by what percent is the area
increased?

18. In a bag containing only red apples 18.
and green apples, the number of red apples

is 3 of the number of green apples. What

fraction of the apples in the bag is red?

Express your answer as a comumon fraction.

The point (0, 0) is reflected across the vertical line x = 1. Its 19, ( : )
image is then reflected across the line y = 2. What are the

- coordinates of the resulting point?

In trapezoid ABCD, the parallel sides AB and CD have 20. sq units
lengths of 8 and 20 units, respectively, and the altitude is '

12 units. Points E and F are the midpoints of sides AD and BC,

respectively. What is the area of quadrilateral EFCD in square

units?

Ms, Osborne’s class wants to decorate its
classroom, and the students want to collect
the money to fund the decorating, If every
student gives $1.50, then the class willbe &
95¢ short. If every student gives $1.60, then =
the class will have $1.15 left over. How
many students are in Ms. Osborne’s class?

21. students

Copyright MATHCCOUNTS, Inc. 2009, All rights feserved. 2010 School Sprint Round




22. A bag contains exactly three red marbles, five yellow marbles 22.
and two blue marbles. If three marbles are to be drawn from the
bag at the same time, what is the probability that all three will
be the same color? Express your answer as a common fraction.

23. A target consists of concentric circles of radii 23.
1 cm, 2 cm and 3 cn. The innermost circle is
" colored red, the middle ring is colored white,
and the outer ring is colored blue. If a point
is chosen at random on the target, what is
the probability that it lies in the blue region?
Express your answer as a common fraction.

24. Fido can chew a strip of rawhide at a rate of five inches per 24. inches
minute. Fluffy can chew a strip of rawhide at a rate of two
inches per minute. Fluffy starts chewing on a long strip of
rawhide, and six minutes later, Fido starts chewing on the other
end. Each of them chews until all of the rawhide is gone, and in
the end they have each consumed half of the original piece of
rawhide. How long was the original strip of rawhide?

25. A student correctly answers 15 of the first 20
questions on an examination. He then answers
1 of the remaining questions correctly. All
of the questions are worth the same amount.
If the student’s final score is 50%, how many
questions are on the exam?

25. questions

Copyright MATHCOUNTS, Inc. 2009, All rights reserved. 2010 School Sprint Round




26. A square and an equilateral triangle have equal perimeters. The 26, cm
area of the triangle is 16+/3 square centimeters. How long, in
centimeters, is a diagonal of the square? Express your answer
in simplest radical form.

27. Six students (four juniors and two seniors) must be split into 27.
three pairs. If the pairs are chosen randomly, what is the
probability that the two seniors form one pair? Express your
answer as a common fraction.

28. Bus A 1s 150 miles due east of Bus B. Both busses start driving 28. mph
due west at constant speeds at the same time. It takes Bus A
10 hours to overtake Bus B. If they had started out at the same
time, had driven at the same constant speeds, but had driven
toward one another, they would have met in 2 hours. What is
the speed, in miles per hour, of Bus A?

i 29, Let the function a @ b be defined as 3a + 24 for all real 29,
: numbers @ and b, If 7 and v are real numbers for which
, u @ v=v@ u=20, what is the value of 2u @ 3?

30. If a positive two-digit integer is divided by the sum of its digits, 30.
the quotient is 2 with a remainder of 2, If the same two-digit
integer is multiplied by the sum of its digits, the product is 112.
What is the two-digit integer?

Loy

Copyright MATHCOUNTS, Inc. 2009. All rights reserved. 2010 School Sprint Round




MATHCOUNTS

2010
B School Competition H
Target Round
Problems 1 and 2

Name

DO NOT BEGIN UNTIL YOU ARE
INSTRUCTED TO DO SO.

This section of the competition consists of eight problems,
which will be presented in pairs. Work on one pair of
problems will be completed and answers will be collected
before the next pair is distribuied. The time limit for each
pair of problems is six minutes. The first pair of problems
is on the other side of this sheet. When told to do so,

turn the page over and begin working. Record only final
answers in the designated blanks on the problem sheet.
All answers must be complete, legible and simplified to
lowest terms. This round assumes the use of calculators,
and calculations may also be done on scratch paper, but
no other aids are allowed. If you complete the problems
before time is called, use the time remaining to check your
answers.

Total Correct Scorer’s Initials

National Spensors

Raytheon Company * National Defense Education Program * yll

Northrop Grumman Foundation = na heon
National Society of Professional Engineers * CNA Foundation * 2010 MATHCOUNTS
ConocoPhillips # Pitsco Education * National Competition Sponsor

Texas Instruments Incorporated * 3M Foundation .

Founding Sponsors: National Society of Professional Engineers, National Council of Teachers of Mathematics and CNA Foundation

Copyright MATHCOUNTS, Inc. 2009. All rights reserved.,




1. At atoy factory, each worker assembles one toy at a time and 1. toys
can assemble a total of 48 toys in 2 hours. At that rate, how
many toys can 4 workers assemble in 3 hours?

2. Inright triangle EAD with right angle at A, AE = 4 units, 2. units
AB = BC =D and the area of triangle ABE = 6 sq units. What -
is the length of segment CE? Express your answer as a decimal
to the nearest terith.

E

Copyright MATHCOUNTS, Inc. 2009, All rights reserved. 2010 School Target Round




MATHCOUNTS

2010

B School Competition H
Target Round
Problems 3 and 4

Name

DO NOT BEGIN UNTIL -YOU ARE
INSTRUCTED TO DO SO.

Total Correct

Scorer’s Initials

National Sponsors

Raytheon Company * National Defense Education Program * nayl'heon

Northrop Grumman Foundation =

National Society of Professional Engineers * CNA Foundation * 2010 MATHCOUNTS

ConocoPhillips * Pitsco Education »
Texas Instruments Incorporated * 3M Foundation

National Competition Sponsor

Founding Sponsors: National Society of Professional Engineers, National Conneil of Teachers of Mathematics and CNA Foundation
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3. Four children are arguing over a broken toy. Ali says Barbara 3.
broke it. Barbara says Tyler broke it. Tyler and Jessica say
they do not know who broke it. The child who broke the toy is
aware that he/she did so and only the guilty child is not telling
the truth. Who broke the toy?

4. Mrs. Jacobi is a book lover who purchases books throughout 4. %

the year. The chart shows the average prices she paid for the
different types of books she purchased during a three-year
period. The graph shows how many of each type of book Mrs.
Jacobi purchased during the same three-year period. What is
the percent increase in the amount of money Mrs. Jacobi spent
on books in 2009 compared to 20077 Express your answer to
the nearest whole percent.

Year |Paperback | Hardcover| Audio
2007| $10.00 [ $24.60 |$18.00
2008| $12.00 | $26.00 |$25.00
2009( $18.00 | $20.00 |$22.00 Books Purchased by Year

o 2007
B 2008
E1 2009

Number of Books
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MATHCOUNTS'

2010

M School Competition W
Target Round
Problems 5 and 6

Name

DO NOT BEGIN UNTIL YOU ARE
INSTRUCTED TO DO SO.

Total Correct

Scorer’s Initials

National Sponsors

Raytheon Company = National Defense Education Program *

Northrop Grumman Foundation *

National Society of Professional Engineers * CNA Foundation +

ConocoPhillips + Pitsco Education
Texag Instruments Incorporated * 3M Foundation

Raytheon

2010 MATHCOUNTS
National Competition Sponsor

Founding Sponsors: National Society of Professional Engineers, National Council of Teachers of Mathematics and CNA Foundation

Copyright MATHCOUNTS, [nc. 2009. All rights reserved.




5. The entertainment portion of a 30-minute 5. minuies
television show lasted four minutes more
- than four times the number of minutes
devoted to advertising. How many minutes
of entertainment did the show have? Express
your answer as a decimal to the nearest tenth.

6. A faucet at Mr. Leaky’s house drips at the rate of one drop 6. . liters
every 2 seconds. Mr. Leaky deterrhined that it takes 5750 drops
to fill a 1-liter bottle. If the water always drips at a constant
rate, how many liters of water drip from this faucet during the
year 20107 Express your answer to the nearest whole number.

Copyright MATHCOUNTS, iInc. 2009. All rights reserved. 2010 School Target Round




MATHCOUNTS

2010

M School Competition H
Target Round
Problems 7 and 8

Name

DO NOT BEGIN UNTIL -YOU ARE
INSTRUCTED TO DO SO.

Total Correct

Scorer’s Initials

National Sponsors

Raytheon Company * National Defense Education Program * nayl'heon

Northrop Grumman Foundation #

National Society of Professional Engineers *+ CNA Foundation * 2010 MATHCOUNTS

ConocoPhillips * Pitsco Education =+
Texas Instruments Incorporated * 3M Foundation

National Competition Sponsor

Founding Sponsors: National Seciety of Professional Enginesrs, National Council of Teachers of Mathematics and CNA Foundation
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7. Two distinct integers, m and », are chosen from the set 7.

{1,2,3,4,...,2009}. What is the maximum possible value of
2m+n)+(m-2n)?7

8. Marco’s speed riding up a hill is 40% of his speed riding down 8.

hours

the hill. It takes him two hours longer to ride up the hill than it
takes him to ride down the hill. How long, in hours, does it take
him to ride down the hill? Express your answer as a common
fraction. '

Copyright MATHCOUNTS, Inc. 2009, All rights reserved.
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MATHCOUNTS

2010
B School Competition H
Team Round
Problems 1-10

DO NOT BEGIN UNTIL YOU ARE
INSTRUCTED TO DO SO.

This section of the competition consists of 10 problems
which the team has 20 minutes to complete. Team members
may work together in any way to solve the problems. Team
members may talk to each other during this section of the
competition. This round assumes the use of calculators, and
calculations may also be done on scratch paper, but no other
aids are allowed. All answers must be complete, legible and
simplified to lowest terms. The team captain must record the
team’s official answers on his/her own problem sheet, which
is the only sheet that will be scored. If the team completes
the problems before time is called, use the remaining time to
check your answers.

Team
Members , Captain

Total Correct Scorer’s Initials

National Sponsors

Raytheont Company * National Defense Education Program + nay'heon
Northrop Grumman Foundation *

National Society of Professional Engineers * CNA Foundation * 2010 MATHCOUNTS
ConocoPhillips * Pitsco Education * National Competition Sponsor
Texas Instruments Incorporated * 3M Foundation

Founding Sponsors: National Society of Professionat Engineers, National Council of Teachers of Mathematics and CNA Foundation

Copyright MATHCOUNTS, Inc. 2009. All rights resarved.
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1. Let the operation m ** n be defined as 1.
m** p=(m—n)?+ (m+ n), for all real values of m and .
What is the value of 100 ** 50?7 Express your answer as a
common fraction. :

2. A movie theater seats 100 patrons. The 2. children’s
theater is full for the 5:00 pm Saturday movie. ' tickets
Adult tickets sell for $9.00 each and children’s
- tickets sell for $5.00 each. If the theatér collected ;
" $640 in ticket sales for the 5:00 pm Saturday ;
show, how many children’s tickets were sold? '

3. The figure shows rectangle ABCD with A P B 3. right
segment PQ dividing the rectangle into triangles
two congruent squares. How many right
triangles can be drawn using three of the _
points {A, P, B, C, Q, D} as vertices? D Q C

4. Four cards are drawn at random without replacement from a 4,
standard deck of 52 cards. (A stindard deck of cards includes
four suits, each of which contains an ace, 2, 3,4, 5,6, 7, 8,9,
10, jack, queen and king.) What is the probability that all four
aces are drawn? Express your answer as a common fraction,

5. A clitb had collected an amount of money to split
among the top three finishers of their annual science
fair. The first place finisher will receive one-half of
the money. The second place finisher will receive one-
third of the money. The third place finisher will receive
$200. How much money will the first place finisher
receive?

Copyright MATHCOUNTS, Inc. 2009, All rights reserved. 2010 School Team Round




6. For how many positive, three-digit integers is one of the d1g1ts
equal to the sum of the other two digits? t

7. By joining alternate vertices of a regular hexagon with edges
4 inches long, two equilateral triangles are formed, as shown.
What is the area, in square inches, of the region that is
common to the two triangles? Express your answer in simplest
radical form. :

8. In Heidi’s history class, the only grades that count toward the
semester average are the 6 tests she has already taken and the
up-coming final exam. The final exam counts as two tests.
Heidi has determined that if she earns '
99 points on the final she will have
exactly a 90-point average for the
semester. On average, how many
points has Heidi scored on each test prior
to the final exam?

9. Consecutive powers of 2 are arranged in a {riangular pattern,

as shown. The first row consists of the single entry, 2'. Bach
row has one more entry than the row above it. The product of
the right-most entries (first three are bolded) of the first six
rows can be expressed in the form 2” fora natural number m,
What is the value of m?

21
22 2
24 2% 28

10. What is the area of the region enclosed by the graphs of
y=2|x-3| —2andy=4-2|x—2|?

10.

three-digit

integers

5q inches

points

8q units
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MATHCOUNTS

2010
B School Competition W
Countdown Round
Problems 1-60

This section contains problems to be used in
the Countdown Round. :

The Countdown Round is available as a
PowerPoint® file. Please send an e-mail to
info@mathcounts.org with “2010 School
Competition CDR” in the subject line and
indicate the name of the coach and school

making the request.
National Sponsors
Raytheon Company * National Defense Education Program * "I'
Northrop Grumman Foundation + na heon
National Society of Professional Engineers * CNA Foundation =* 2010 MATHCOUNTS
ConocoPhillips * Pitsco Education : National Competition Sponsor

Texas Instruments Incorporated + 3M Foundation

Founding Sponsors: National Society of Professional Engineers, National Council of Teachers of Mathematics and CNA Fourdation
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[. How many integers between 15 and 85 are divisible by 20?7 1. (integers)
2. How many edges does an octagonal prism e 2. {edges) ;
have? i
. . !
3. Mickey’s age is 4 years less than 300% of Jerry’s age. If 3. (years) ‘
Mickey is 14 years old, how old is Jerry? ]
4. A particular multivitamin contains 120 mcg of chromium 4, {(meg)
which represents 125% of the recommended daily amount. i
What is the recommended daily amount of chromium, in mcg ? : 1
[
5. What is the sum of the 10 smallest positive multiples of three? 5. f
6. How many of the letters in MATHCOUNTS have a horizontal 6. (letters) |
line of symmetry? 1
7. Billy takes two marbles, without replacement, from a bag 7. I
that contains only six yellow marbles and three blue marbles. '
What is the probability that he gets one marble of each color?
Express your answer as a common fraction.
8. What is the volume, in cubic units, of a cube whose surface 8. {cu units)
area is 600 square units?
9. The only garments that a particular factory produces are 9. . {dresses)
dresses and shirts. It produces three dresses for every five shirts
it makes. If the factory produced a total of 72 garments today,
how many dresses did it make?
10. What is the number that yields the same value when it is 10.
multiplied by three and then increased by five as when itis -
multiplied by five then decreased by three?
11. If the pattern 3,6, 9,3, 6,9, 3, 6,9, ... is continued 11.
indefinitely, what is the product of the 31st and 113th terms? .
|
12. Minh paid $3 for four doughnuts. At that rate, how much 12. (dollars) ‘
would he pay, in dollars, for four dozen doughnuts?
13. The perimeter of a rectangular garden is 60 feet. If the length 13: {sq feet) - i
of the field is twice the width, what is the area of the field, in
square feet?
14. In a jumbo bag of bows § are red, 7 are blue, 15 are green and 14, {(bows) |
the remaining 30 are white. How many of the bows are green?
Copyright MATHCOUNTS, inc. 2009. All rights reserved. 2010 School Countdown Round




15. What is the degree measure of an angle whose measure is 15. {degrees)
double the measure of its complement?

16. Six students participate in an Results of an Apple Eating Contest 16. (apples)
apple eating contest. The graph o 7
shows the number of apples ' ﬁ g
eaten by each participating 2 4
student. Aaron ate the most B3
apples and Zeb ate the fewest. % 217 B
How many more apples than * {l} A B B T B B
Zeb did Aaron eat? Students/Participants
17. James is six years older than Louise. Eight years from now, 17. (years)

James will be four times as old as Louise was four years ago.
What is the sum of their current ages?

18. The area of one face of a right pyramid with an equilﬁtéral 18. (meters)
triangular base is 75 square meters. If the slant height is
-30 meters, what 1s the length of the side of its base, in meters?

19. How many positive integers less than 100 are both a square and 19. (integers)
acube? '
20. A line parallel to 3x —7y = 65 passes through the point (7, 4) 20.

- and (0, K). What is the value of K?

21. If there is one birth in Mathagoni every six seconds, how many 21. (births)
births are there in Mathagoni in a 2-hour period?

22, If the odds for pulling a prize out of the box are 3:4, what is the 22.
probability of not pulling a prize out of the box? Express your
answer as a common fraction.

10
23. What percent of the area of the rectanglé 4 23. (percent)
shown is black?
7
24, How many elements are in the intersection of the set of 24, (elements)

all the prime numbers less than 30 and the set of all the odd
numbers greater than zero?

25. Billy’s age is twice Joe’s age and the sum of their ages is 45. 25. (years)
How old is Billy?
26. A 60 foot by 20 foot garden is enclosed by a fence. To increase 26. {sq feet)

the area of the garden, while still using the same fence, its
shape is changed to a square. By how many square feet does
this enlarge the garden?

Copyright MATHCOUNTS, Inc. 2009. Al rights reserved. 2010 School Ceuntdown Round
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32

27.

28.

29.

30.

31

33.

34,
. what is the probability of selecting a prime integer? Express

35,

36.

Fifty numerical data points have a mean of 20. If each data 27.
point is doubled and combined with the original data points

to form 100 data points, what is the numerical average of the

combined data?

What is the probability that the same number will be facing 28.
up on each of three standard six-sided dice that are tossed
simultaneously? Express your answer as a common fraction,

In basketball, a player can score via 3-point shots, 2-point shots 29. (free throws)
and 1-point free throws. If Dirk made eight 2-point shots while

scoring 33 points, what is the minimum number of free throws

he could have made?

If the square root of the length of the hypotenuse of a right 30. (sq units)
triangle is 2 units, what is the sum of the squares of the lengths
of the two other sides?

How many ordered pairs (x, y) of positive integers satisfy the 31. (ordered
inequality 4x + 5y < 207 pairs)
. What is 25% of % of 0.6257 Express your answer as a common 32,
fraction.
A
Triangles BDC and ACD are both coplanar 33, (degrees)

and isosceles. If mZABC = 70°? what is
m/BAC, in degrees? '
I

AN

B C

When randomly selecting an integer from 40 to 50 inclusive, 34.

your answer as a common fraction.

If standard six-sided dice are placed side-by-side touching in a 35, (faces)
single row on a table, only some of the faces will show. With

three dice in a row, 11 faces are visible. If
there were 2010 dice arranged in such

aTow on a tabletop, how many / -

faces could be seen?

What is the greatest possible product of any two distinct prime 36.
numbers less than 407

Copyright MATHCOUNTS, Inc. 2009. Al rights reserved. 2040 School Countdown Round




37.

38.

39.

40.

4].

42,

43

44,

45.

46.

47.

48.

49,

50.

51.

A right, rectangular prism has three faces with areas of 6, 8 and 37. (cu inches)
12 square inches. What is the volume of the prism, in cubic

inches?

The ratio of the measures of the acute angles of a right triangle 38. ' (degrees)
is 8:1. In degrees, what is the measure of the largest angle of

the triangle?

What is the area, in square units, of a triangle that has sides of - 39. (5q units)

4, 3, and 3 units? Express your answer in simplest radical form.

How many fractions in the form 35, With 0 <n < 99, are in. 40, {fractions)
lowest terms?

What is the value of (1 + $)(1 + $)(1 + £)(1 + L)? 41.

The mean of 5, 8 and 17 is equal to the mean of 12 and y. What 42.

is the value of y?

- A lily pad doubles in size each day. If it takes 28 days for the 43, (days)

lily pad to cover the entire pond, how many days will it take to
cover one-fourth of the pond? :

What is the smallest digit that is never found in the units place 44,
of an even number?

How many positive four-digit integer palindromes have 12 as 45, (palindromes)
the sum of the digits of the number?

What is the result when < is divided by 2?7 46,

b [ 1a

Each interior angle of a polygon measures 170 degrees. How 47. (sides)
many sides does the polygon have?

The square of 15 is 225. The square of what other number is 48.

also 2257 . '

A machine makes 78 bolts in 15 seconds. At this rate, how 49, (bolts)
many bolts will the machine make in 16 minutes? :

What is the sum of all of the positive integer solutions of 50.

24-2x>17?

Sheets of tissue paper 0.004 mm thick are stacked bya 51, {minutes)

machine at a rate of 50,000 sheets per minute. How many
minutes are required to obtain a stack one meter tall?
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Sprint Round Answers

1. 68 females 11, 1 mph 21. 21 students

2. $5520r 552.00 12. 310 om 22. 11515

3. 3 years 1_3. 5 positive integer_s : 23. —g

4. 4000 drips 14, 2205 arrangements - - 24. 40 inches
‘5. 39 15. $22,000.00 or 22,000 25. 50 questions
6 7 three-point baskets | 16. 60 revolutions 26. 642 cm

7. 4hours 17. 32% 21. 4

8. 4 18. % 28. 45 mph

9. 36 dogrees 19. (2,4) - 29, 48

10. 135 degrees 20. 102 square um'tg 30. 16
Target Round Answers

1. 288 toys 3. Barbara 5. 24.8 minutes 7. 5022

2. 7.2 units 4. 23% 6. 2742 liters 8. %hours

Team Round Answers

1.

2.

L5

1
o
65 children’s tickets

. 14 right triangles

1

270,725

5. 3600.00 or 600

6. 126 three-digit integers
7. 843 sq inches

8. 87 points

9. 56

10. 8 sq umits
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Countdown Round Answers

10.
11.
12.
1,
14.

15.

4 (integers)
24 (edges)
6 (years)
96 (meg)
165

3 (letters)
1

2
1000 {(cu units)

27 (dresses)
4

18

36 (dollars)

200 (sq feet)
15 (bows)

60 (degrees)

| 16.
17.
18.
19.
20,
21.
22.
23,
24,
25,
26.
27.
28.
29,

30.

5 (apples)
26 (years)
5 (meters)
2 (integers)
1

1200 (births)
.

7
35 (percent)

9 (elements)
30 (years)
400 (sq feet)

30
L1
36
2 (free throws)

16 (s5q units)

31.

32.

33.

34.

35.

36.

37-

38.

39,

40.

41.

42,

43.

44,

45.

6 (ordered pairs)

00—

3

L

(degrees).

=

6032 (faces)
1147

24 (cu inches)
90 (degrees)
25 (sq units)
60 (fractions)
3

8

26 (days)

!

6 (palindromes)

46.
47.
48.
49,
50.
51.
52.
53.
4.
35.
56.
57.
38.
59.

60.

2

36 (sides)
~15

4992 (bolts)
6

5 (minutes)

3

13

5 (pints)

—40 (degrees
Celsius)

5

20

2y (units)

16

1

15 (feet)
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