State Mathematics Finals: Level 1

May 4, 2017
Solve for x: 3X+5¢c =5x —3c.
a) S b & ¢) —6c d) 4e ep
2 4 8
Find the next number in the following sequence: 0, 1, 1, 2,4, 7, 13,24, ...
a) 37 b) 42 c) 44 d) 45 e) 48

Determine the length of the perimeter of a right triangle with area 24 cm? and hypotenuse of 10 cm.

a) 24 cm b) 20 cm c) 14 cm d) 25 cm e) 10(1+ \/E) cm

Abe earns $10 an hour helping his neighbor do yard work. Abe is trying to save up for a new
iPhone-8 which will cost him $1,100 + 7% tax. If he has already saved $307, what is the
minimum number of hours he has to work in order to save enough money for this iPhone?

a) 110 hrs. b) 118 hrs c) 80 hrs d) 82 hrs. e) 87 hrs.

Find the sum: 2+5+8+11+14+17+---+ 299.

a) 20,100 b) 451,850 ¢) 15,500 d) 44,850 e) 15,050
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Which function is depicted in the figure on the

right? 4]
a) f(x)=1(x+1)(x-5) 3
b) f(x)=4-(x-2)

¢) f(x)=05x*-2x-2.5

d) f(x)=1(x+1)5-x)

e) f(x)=1(x-1)\x+5)

8. If the sum of the lengths of all edges of a triangular pyramid is 42 cm, and the edges all have equal

10.

11.

12.

length, what is the total surface area of this solid?

a) 168 cm? b) 49Y3cm?  ¢) 98J3cm?  d) 196 cm?. ¢) 196+/3 cm?.

If x+y=5 and x5 + y3 =101 then what is the value of xy?
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Solve for k£ given 9 +1:7.
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3 b) 2 d) 2 cr

a) ) 3 c) 9 ) 3 e) IogQ

How many natural numbers x, where x < 100, have the property that 2 divides x, 3 divides (x+1),
and 5 divides (x+2).

a)l b) 3 c) 3 d) 4 e)S

For what value of ¢ will the following system of linear equations NOT have a solution?

cx+2y=14 and 3x+5y=12

a) 1.2 b) =3.3 c) 0.3 d) 0.6 e) 1.16



13.

14.

15.

16

17.

18

A circle with a 10 inch radius passes through the vertices of a triangle. Two of the triangle’s sides

have lengths 20 inches and 16 inches, respectively. What is the area of this triangle?

a) 320 in’ b) 144+/3 in?2  ¢) 196 in? d) 10043 in*>  €) 96 in?

On a standard analog clock the angle between the minute and the hour hands is 60° at 2 o’clock.
Starting at 2:00, how much time will elapse until the two hands form an angle of 120°?

a) 30 min. b) 32 min. ¢) 322 min d) 322 min ¢) 33 min

Ryan pulls out 2 socks from a drawer that contains 7 socks. Of these 2 are red, 3 are blue, and the
rest are white. If all socks are equally likely to be pulled, what is the chance that Ryan pulls out a
pair of like-colored socks?

1 3 5 5 17
L b) > > a = i
9 3 ) 3 9 1 ) 1 ® %9

. What is the largest of the solution to the equation (x — 1)(x + 1)(x + 3) = x> ?

2 1 ) 1++/10 0 1+410 0 1++/35 N 1+4/37
4 6 6 6
Define the operation, %, on the real numbers as a*b = a—bb. Evaluate: (x*4) * 4,
a+
a) _2x b) 16x ) Ax d) _x e) 8x
X+2 X+4 X+1 X+6

Define the operation, *, as in Problem 17, and solve for x in terms of c.
(x*xc)-c =2

c?-2c
2

2 2
a) 1+g b)—C +2C 0 c-+2
c 2 2C

d)—(c?+c) e



19.

20.

21.

22.

23.

The sum of three distinct primes is 30. The difference between the two larger primes is 6. What
is the product of those three primes?

a) 216 b) 230 ¢) 280 d) 374 e) 715

Each letter in the expression below represents a unique digit, and different letters never have the
same value. Find the digit that corresponds to the letter X.

HA x PPYX x P = HAHAHA

a) 2 b) 3 c)6 d) 7 e) 9

Consider the parabola, y = px—x*. Find the positive value of p so that the liney = 2x + 7
will intersect the parabola at exactly one point.

a) 0 b) 2-2.7 ¢) 7-245 dy 2-+7 e) 2+247
2

Find the solution set of X +XS1.
X+4

a) x|(x<-4)u(x>2)} b) X|(x<-4)u(-2<x<2)} ¢) {x|-2<x<2}

d) {x|(x<-4)u(-1<x<0)} o) {x|(-4<x<-2)u(x>2)}

Consider a circle through points 4, B, and C and a
point, P, outside that circle. Let segment PA be

tangent to the circle, and let points P, B, and C be
collinear. If PA=12 and PB =9, determine BC.

a) 5 b) 7 ¢) 3J5

d) 3J7 e) 16



24. Given the base 5 numbering system with digits 0, 1, 2, 3 and 4, what is 123x42 — 1044?

a) 4,122 b) 4,321 ¢) 10,013 d) 10,222 e) 11,321

25. John’s grades in Algebra are: 88 for the homework average, 76 for the quiz average, and 82 for
the project average. If homework counts as 10% of the course grade, quizzes count for 40% of
the grade, projects count for 20% of the grade, and the final exam counts for the rest, what grade
does John need on the final exam to get an 85 average?

a) 85 b) 89 c) 94 d) 96 ¢) 98

26. How many different 5-digit numbers can you form using only the digits 1, 2, 3, and 4, where 4 is
used twice and all other mentioned digits are used once?

a) 30 b) 55 ¢) 60 d) 120 e) 1,024
X +43 Jx-+3
27. Simplify the expression + .
PRy RE P Jx-B Jx+3
o 2X+6 b) 43x ) 2X a2 8 4:/3x
X-3 X—3 X-3 X+3
c

28. Consider the pentagon with right angles at vertices A and C, and
lengths: AB =12, BC=7,CD =24, DE =15, and EA = 16.
Determine the area of this pentagon. 7 24

a) 74 b) 330 c) 340

¢) 360 d) 420 12 15

29. Find the sum of the two solutions to the equation 9*" +3 = 28. (3X )

a) —3 b) 2 c) -1 d) 1 e) 3.1



30.

31.

32.

33.

34.

35.

Determine the equation of the line that passes through the intersection points of these two circles:
x*+y?>=25 and (x—-4)+(y—=3)°=25.

a) 8x + 6y =25 b) 6x + 8y =25 c) 8x — 6y =25
d) 4x +3y =25 e) 8x+6y=25

Three prime numbers when added total 99. The difference between the largest and smallest is 50.
What is the value of the other (middle) number?

a) 31 b) 37 c) 41 d) 43 e) 53

A Kkite is a quadrilateral that is symmetric across one of its diagonals. Consider a kite with one

right angle and with its two diagonals having lengths 6+/2 cmand 24+/2 cm. What is its
perimeter?

a)4+306cm  b) 144 cm c) 60v/2 cm d) 98 cm ¢) 72 cm

If atb+c+d=26, a— b+c—-d=6 and a+ b— ¢—d=10 determine d—2b + 3c.

a) 4 b) 14 c) 24 d) 34 e) 44

Find the distance between the points of intersection of the graphs of
x> +y? =100 and 3x+y=10.

a) 24/10 b) 5v2 ¢) 45 d) 6410 e) 20

Find the area enclosed by a polygon whose vertices lie on the following points:
(0,0), (7,0), (9,2), (2,4) and (0, 7).

a) 28 b) 30 ¢) 30.5 d) 31 e) 31.5



36. Assume that the probability of Ferrari beating Mercedes in the next Formula 1 race is 40%, and

37.

that the chance of rain (i.e. bad weather) at the time of the race is 30% . If the probability of it
raining and Mercedes beating Ferrari is 25%, what is the probability of Ferrari winning and it not
raining?

a) 25% b) 28% c) 35% d) 50% e) 75%
. ) 1
Determine the value of a fraction that goes on forever: 1
6+ 1
6+ —
6+ o
a) 410 -3 b) Ll 0)3—5 d) 6-+/34 e) /8-3
37 216
38. Determine the remainder of 20172 divided by 11.
a)lor2 b) 3or4 c) Sor6 d) 7 or8 e) 9orl0

39.

40.

Chris grows irises. He started off with 30 plants, and by the fall he manages to triple the number
of irises. He then sells 50 plants. If he repeats this process every year, how many irises will he
have “t” years later? (Let 30 be the number of irises in year 0.)

a) 29+3t b) 30 + 3¢ ) 30-3' 50t d)30+10-t3 ) 25+5-3"

In this “Mini-Sudoku” puzzle you fill in the grid so that every row, 1
every column, and every 2x2 box contains the digits 1 through 4
exactly once. Determine the sum of the values in the four corner cells. 2
a) 8 b) 9 ¢) 10 d) 11 e) 12 3
4




