State Mathematics Finals: Level 111
May 3, 2018

For what value of x, does the equation, 8y +7 = 2y? +3x, have a unique solution for y?

A.0 B.1 C.3 D. 5 E. none of these

Which of the following relations describes the points that are equidistant from (6, 0) and (0, 8)?
A. (x—6) +(y—8) =100 B. x*+(y—8) =100 C. (x=6)* +y® =100

D. 4x+3y=24 E. 3x—-4y=-7

Determine the area of a right triangle whose hypotenuse is 50 cm and whose perimeter is 112 cm.

A. 336 cm? B. 480 cm? C. 672 cm? D. 1,550 cm? E. 2,800 cm?

Four coins are pulled from a jar that contains four nickels, five dimes and a quarter. Assuming
that all the coins have an equal chance of being pulled, what is the probability that the value of
the four coins is exactly 40¢?
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A trapezoid with two internal angles measuring 60° has three sides of length 10 cm. Determine
its area.

A. 25J3cm? B. 150 cm® C.10+25J/3cm? D. 75J/3 cm? E. none of these

A triangle with vertices, (0, 4), (3, 0) and (x, 2x), has area of measure 42. If x > 0, determine x.

A. 8.4 B.9.6 C. 46 D. 36 E. none of these.
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Barbara wants to raise her average in English class to at least a 93 by doing well on her term
paper. At the present, she has a 98 on her homework grade, a 95 on her participation grade, and
an 89 as her test average. Suppose homework counts as 10%, participation as 20%, the test
average as 40%, and the term paper makes up the final part of her grade. What is the minimum
grade that she needs on the term paper to achieve her goal? (Do not allow rounding, and assume
that the grade on the term paper is a whole number.)

A. 90 B. 92 C. 93 D. 95 E. 96

A quadrilateral inscribed in a circle has sides with lengths 3, 7,

and 9 as shown. The length of DC, the fourth side is not known. A
What is the length DC, if BD passes through the center of the
circle? B
A 11 B. V130 C.12 D. V139 E. 13
D C

How many distinct real solutions does the equation, x> —x* + x = x* + x* — x* have?

Al B.2 C.3 D.4 E.S5

A circle centered at (3, 4) intersects a line containing the point (4, 3) at two points, one of which
is the origin.  How long is the chord that connects the two intersection points?

A. 9.6 B. V96 C. 10 D. /108 E. 14

If x*—y®=310 and (x—y)* =250, what is the value of xy?

A. 20 B. V96 C. 396 D. ¥32 E. V12

Which of the following is equal to (log , 2)log ; 3Xlog , 5)?
A Y B. log,,10 C. log ;10 D. log,430 E.3
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If f(x)= x_+é , then f ‘{ij simplifies to which of these expressions.
X+

t+1
. 1 . L*2 c. &2 D. t+1 S\t
5t+6 t+6 t t+2
If 123°°* is divided by 7, what is its remainder?
Al B. 2 C.3 D. 4 E. 50r6

Andy has 13 bills in his wallet. These can be $1, $5, or $20 notes. If the total value of all his
bills is $82, how many $5 notes is he carrying?

A. 0 B. 1 C. 2 D.3 E. 4 or more

Chad has two hours to drive 120 miles to get to the Math Contest on time. In the first 48 minutes
he is driving at 70 mph, then traffic stalls and for the next 4 miles he is only driving at 10 mph.
How fast must he drive the rest of the way to get to the contest exactly on time?

(If you have a non-integer, round answer to nearest whole number.)

A. 70 mph B. 75 mph C. 76 mph D. 78 mph E. 82 mph

How many different 4-letter permutations can you make if you are limited to the letters in the
word, “ALGEBRA.” You may only use each letter once with the exception of “A”, which you
may use twice for any 4-letter combination.

A. 360 B. 420 C. 480 D. 1,296 E. 4,096

The figure on right is a 12 x 12 square, which contains a right triangle whose
three vertices touch the square’s sides. What is the area of the triangle, if its

hypotenuse has length 13, and its right-angled vertex bisects the square’s 13
base?

A.39  B. 2043 C.6+/39 D. 42%  E. 48 — e
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How many integers are in the domain of f(x) = f—(x_s)(x_@ :

A. 2 B.3 C. 4 D. 5 E. More than 58,400

The equation, 8* —4*™" —2*** 132 = 0, has two real solutions.
Determine the sum of these two solutions.

A. 2 B. log,(4+8) C. 4+/8 D. 1+lg,{l+v3)  E.35

Four mutually tangent circles are arranged as shown. Determine the
radius of the middle circle given the outer three have radii of lengths
6,9, and 9.

A 1.2 B. 1 C. 15 D. /3 E. 3

What is the product of the values a, b, and ¢ that require the graph y = ax® +bx+cto pass
through the points (0,4), (1,5), and (2,2)?

A. 40 B. —24 C. -6 D. 12 E. none of these

A 25 foot ladder leans against the side of a house. The foot of the ladder is 20 feet from the
house. If the top of the ladder slips down 8 feet, how far will the foot of the ladder move from its
original position?

A. 3 feet B. 4 feet C. 5 feet D. 24 feet E. none of these

The probability that a randomly chosen college student lives on campus is 40%. The probability
that a student is registered to vote is 75%. The probability that a college student neither lives on

campus nor is registered to vote is 10%. What is the probability that a randomly selected student
both lives on campus and is registered to vote?

A. 75% B. 45% C. 30% D. 25% E. none of these
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A circle is inscribed inside a regular hexagon. A second regular hexagon is inscribed inside this
circle. Find the ratio of the area of the large hexagon to the area of the small hexagon.

A. 21 B. 3:2 C. J/3:1 D.2:4/3 E. none of these

Luigi’s Pizza Parlor advertises 84 different three-topping pizzas. Assume he uses all the different
combinations of their individual toppings, how many toppings does Luigi actually use?

A 8 B.9 C. 10 D.11 E. 12
Calculate the sum, l+1+i+i+i+i+-..+i,
2 6 12 20 30 42 420

A 1 iy c. 19 o 419 = 20

210 20 420 21

The sum of two real numbers is 21, and the difference of their squares is 63. Find the product of
the two numbers.

A. 98 B. 101.25 C. 104 D. 108 E. 110

A triangle has area equal to 6v/6 square inches. One side is 6 inches long. Another side is 7
inches long. Which of these could be the length of the missing side.

A. 8inches B. 13 inches  C. 5inches D. /84 inches E. 9inches

Determine the exact value of cos( sin"}(-0.96))?

A. 0.28 B. 0.04 C. tan(-0.96) D. -0.28 E. 0.96
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The ellipse, 5x* —6xy+5y? =32, intersects the circle, x* + y> =10, at four points. These form
the vertices of a rectangle. Determine that rectangle’s area.

A. 9 B. 3J10 C. 2441 D. 16 E. 8.5

Let (\/3 —2)5 = A+ B+/5 where A and B are integers. Determine A.

A. 682 B. -112 C.-32 D. 32 E. 305

How many integer values of k exist if x?+kx + 1 > x— 7 is true for all real values of x?

A. 7 B. 9 C.11 D. 13 E. infinite number

Find the sum of all real solutions to the equation, x+|5-3x—2||=5.
A.-0.5 B. 4 C.6 D. 65 E. 7

Solve log,(x+13)—log,(x—1)=2.

A. x=1.75 B.x=25 C. x=2.75 D.x=3 E. none of these

If you list all the natural numbers from 1 to 2018, how many numbers contain the digit “0”?

A. 452 B. 470 C. 560 D. 617 E. 619



37.  Ellen is running a 6-mile race and would like to finish in 54 minutes or less. She gets off to a
slow start running at 6 mph, but she plans to pick up the speed to 7.5 mph after she completed x
miles, and up it further to 10 mph for the last half mile of the race. Determine the largest value
for x, the distance she runs at the rate of 6 mph, that allows her to meet her goal.

A. 2.5 miles B. 2.75 miles C. 3 miles D. 3.2 miles E. 3.5 miles

38.  Consider a circle with chord AC of length 12. Let the distance
between the chord and the point on arc AC that furthest from the
chord be 2. What is the diameter of the circle?

A. 14 B. 16 C. 2+6V3

Problems 39 & 40 address this cross number puzzle. Each cell contains one digit. Digits may appear
more than once. Solve the puzzle then answer the questions. (Note the leading “0’s” are possible,
i.e. 32 is written as 032.)

Across
1. A square number.
4. Area of a square which has two
vertices on the points:
(0,0,0) and (4, 9, 12)
5. 888 written in base 13
Down (j and k are natural numbers)
1. A cubic number
2. ki
3. k! —jY

39. Which of the following is true for N, where N 2 is the answer to 1 across?

A. N<10 B.10<N< 12 C.12<N <15 D. 15<N <20 E.N>20

40. Determine the value of k + j.

A. 6 B.7 C.8 D.9 E. 10



