CONTESTANT ID #: Place Contestant ID label here BEFORE

Contest Begins
GRADE LEVEL :

Association

Mathematics
State Contest

Grades 6-8

FINAL SCORE:

(Please do not open test until the signal is given to begin.)




PSIA - Mathematics Test — Grades 6-8
State Test — 2023 ! www.academicmeet.con |

Directions:  Choose the best answer to_each problem. For answers not listed as choices, choose “E. NOT” for
“None of these”.

1. Evaluate: % x (17+15) - 62+ (20-4 x2)

A 21 B. 37 G 1 D. -144 E. NOT

2. Find the area of a square whose sides measure 14 cm.

A. 28 cm? B. 56 cm? C. 196 cm? D. 392 cm? E. NOT

3. If June 1st falls on a Tuesday, what is the last date of the month that falls on a Sunday (same month)?

A. 27th B. 28th C. 29th D. 30th E. NOT
2 7
4, 6% -3~
3 712
A 22 B 2l c. 3k p. 3L E. NOT
6 12 2 6

5. What percent of 120 1s 757

A. 60% B. 62-%% C. 64% D. 66%% E. NOT

6. What is the remainder when 873489 is divided by 257

A9 B. 14 C. 18 D. 19 E. NOT

1
7. How many seconds are there in 15 hours?

A. 80 B. 800 C. 4800 D. 1600 E. NOT



| www.academicmeet.com l

PSIA - Mathematics — Grades 6-8 Stare Test — 2023 —Pace 2

10.

11.

12.

13.

. The average of five distinct integers is 37. The two largest numbers are 45 and 48. What is the smallest

possible number?

A5 B. 3 C. 9 D. 7 E. NOT
. MCDLXXIV = {Arabic numerals)
A. 1676 B. 1476 C. 1674 D. 1474 E. NOT

Three sticks of length 3 feet, 4 feet, and 5 feet are laid on the ground to form a triangle. What is the enclosed
area?

A 81ft? B. 6ft? C. 10ft2 D. 12ft? E. NOT
17x£=
21
1 4 4 8
; —_— B. — C. 15— D. - E.
A 162I 1621 21 1521 NOT

If p=9,9=3p, and r = p + g, what is the value of Sp — 2¢q + 3r?
A. 63 B. 99 C. 120 D. 144 E. NOT

Find the volume of the solid.

1042
1048
1056
1064
NOT

moow»
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14.

15.

16.

17.

18.

19.

What is the sum of the positive integral divisors of 247

A. 48 B. 52 C. 56 D. 60

A rhombus has diagonals measuring 14 cm and 48 cm. What is the perimeter of the rhombus?

A. 124cm B. 116cm C. 108cm D. 100 cm
4 47

2-5-+7.88—E—

A 793 B. 8.16 C. 833 D. 8.58
47 (base 10) = (base 7)

A 62 B. 63 C. 64 D. 65
0.5333... x24=

A 128 B. 132 C. 108 D 112

‘When the number /3 is placed in the diagram, which section should it be placed in?

Real
Numbers, .

Integers

Whole Numbérs

A. Whole Numbers B. Integers C. Rational Numbers D. Real Numbers

E. NOT

E. NOT

E. NOT

E. NOT

E. NOT

E. NOT
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20.

21.

22.

23.

The area of a rectangle is 140 square meters. Its length is 1 meter shorter than triple its width. What is its
perimeter?

A 54m B. 48m GC. 60m D. 44m E. NOT

If A u B has 60 elements, A n B has 14 clements, and A has 27 elements, how many elements does B have?

A. 5l B. 49 C. 53 D. 47 E. NOT

Using the box-and-whiskers plot giving the number of customers each day in November for these two com-
panies, which of the following statemnents 1s true?

Number of Customers — November 2022

We Oil! | -] - —
o1 1 T |

15= " I20= a gZSE a :301 ” L35: j HéQH ' 145k ‘SOk " 35 - 40 i 65l : k?O‘ a ’?SE a l80! a KSSJ a :90: - :l.ﬂifmmerim
The mean number of customers at We Qil! was 40.
Most days in November saw over 54 customers visit Oil & More.
For half of the days in November, We Qil! had between 35 and 58 customers, inclusive.
Oil & More had more customers than We Oil! in the month of November.
NOT

moow»

A farmer has a rectangular field 180 feet long by 60 feet wide. He plans to put up a fence around the field
with posts on the corners and then every 30 inches apart on the sides. How many posts will he need?

A, 184 B. 188 C. 192 ; D. 196 - E. NOT
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H
24, T&— =
36
1 5 1 2
A 8- B. & . 8= D. 8- E. NOT
8 ¢ 8 6 C. 8 3 83

25. Two medians are drawn in an equilateral triangle. What is the measure of angle A?

o]

120

o]

100
130°
110°

NOT

moow»

.

26. If xy = 18 and x2 + y? = 40, with x > 0 and y > 0, then what is the value of x +y?

A. 315 B. 219 C. 321 D. 67 E. NOT

27. Define A& B = 39)—%—};—1 Find the value of 11 & (3@ 1).

A 2 B. 3 C. 4 D 5 E. NOT

28. H36% of § 1s48% of T, whatistheratio T : §7
2
A. i B. § C. 3

3
.o E.
3 1 D 5 NOT

~ 29. Erin earned $36,000 last year. Her income tax rate is 12%. What did she have left after paying income tax?

A. $31080 B. $31280 C. $31480 D. $31680 E. NOT
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30. If f(x) = x* - 6x + 10, what is the value of f(15)?
A. 149 B. 161 C. 170 D. 145 E. NOT
31. What is the 18th term in the sequence 5, 22, 39, 56, ...7
A. 290 B. 292 C. 294 D. 296 E. NOT
32. What is the ten’s digit in the product of 8147 and 237
A O B. 9 C. 8 D. 7 E. NOT
33. Tiles numbered 1 through 20 are in a bag. Two tiles are drawn out without replacement. What is the proba-
bility both tiles are factors of 20?
3 9 9 2
A — B. — T D. — E. NOT
38 95 © 100 95
34. Find the vertex of y = —=3x% - 12x + 17.
A. (-2,29) B. (-2,17) C. (-4,17) D. (-4,29) E. NOT
35. 48 x53-24x16=
A. 2080 B. 2160 C. 2280 D. 2360 E. NOT
36. If 2x + 3y = 24, how many different ordered pair (x,y) solutions are there with x > O and y > 07

A5 B. 4 C. 3 D 2 E. NOT
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37.

38.

39.

40.

41.

In square ABCD, points E, F, G, and H are midpoints of segments AP, BP, CP, and DP, respectively. What
1s the ratio of the area of EFGH to the area of ABCD?

A B
£ F A.l:\/i
B. 1:2/2
P C.1:2
D.1:4
E. NOT
H G
D C

A hive started with 300 bees. The population of bees doubles every 4 months. Which function gives the
population B of the bee hive after  months?

r
A. B=30002)" B. B=30002)" C. B=300 (%) D. B=300(8) E. NOT
. . . x+y=288
Find the x-coordinate of the solution to the system
x-y=48
A. 64 B. 66 C. 68 D. 70 E. NOT

What is the remainder when x> — 5x? + 7x - 3 is divided by x — 17

A -11 B. -5 C. -3 D. O E. NOT

The current in a wire varies directly as the voltage and inversely as the resistence. If the current is 18 amps
when the voltage is 90 volts and the resistence is 10 ohms, what is the current when the voltage is 60 volts
and the resistence is 5 chms?

A. 48 amps B. 36 amps C. 12 amps D. 24 amps E. NOT
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4 1+4+9+16+---+225 ~
" 14+3+6+10+--+120
29 31 29 31
. — B. — R D. — E. NO
A 15 15 C 17 17 T

43. Find the distance between the points (-2,7) and (4, 3).
A. V57 B. 213 C. V31 D. 2V11 E. NOT

44. The sum of three consecutive even integers is 36. What is the product of these integers?

A. 1440 B. 1680 C. 1728 D. 1884 E. NOT

45. The number N has a remainder of 8 when divided by 11 and a remainder of 4 when divided by 5. Which pair
of numbers contains a possible value for N?

A. 51t060 B. 61to70 C. 71080 D. 81t090 E. NOT
Graph Theory
Use the graph of G to answer questions 46 through 48.
G: a b
c e
f g
h i

46. What is the order of G7

A 12 B. 7 C. 9 D. 10 E. NOT



www.academicmeet.com |

PSIA - Mathematics — Grades 6-8 Stare TesT -~ 2023 — PaGge 9

A47.

48.

49.

50.

What is the subgraph induced by vertices a, b, d, and g7
A Cy B. Ki C. Kiy D. Py E. NOT

A proper vertex coloring is one where adjacent vertices are assigned different colors. What is the least number
of colors needed to create a proper vertex coloring for G7

A2 B. 3 C. 4 D. 5 E. NOT

What is the size of the graph K757

A 12 B. 35 C. 7 D. 24 E. NOT

Find the distance from a to i in this graph.

a 3 b 2 ¢
2 > sy ! 6
e o
I 3 1
g &, 3 i

AT B. 8 C. 9 D. 10 E. NOT
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i 18. 35
2 19. 36
3 20. 37
4. 2. 38.
5 22, 39
6. 23. 40.
7 24, 41
8 25. 42
9 26. 43
10. 27. 44,
1. 28. 45.
12. 29, 46.
13. 30. 47.
14. 31 48.
15. 32. 49.
16. 33. 50.

17. 34.
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LA 18. A 35. B
2. C 19. D 36. A
3. A 20. A 37. I
4. E (3'n) 21. D 38. A
5. B 22. C 39. C
6. B 23. C 40. D
7. C 24. B 41. D
8. A 25. A 42. D
9 D 26. B 4. B
10. B 27. C 4. B
11. D 28. B 45. C
2. B 29. D 46. C
13. C 30. D 47. A
4. D 3. C 48. B
15. D 32. C 49. B
16. C 33. A 50. B
17. D 34. A



