Open Comprehensive MAOQ National Convention 2026
Where applicable, “E) NOTA” indicates that none of the above answers is correct.

) 3x—y=13
1. Solve for x in the system:
y—x=5
A)7 B) 9 C) 11 D) 13 E) NOTA

2. The first, second, and last terms in an arithmetic series are —2, 4, and 172, respectively. Find
the sum of this series.

A) 2550 B) 2465 C) 2380 D) 2295 E) NOTA
2x—-1
3.1f f(x)= , find the value of f(3).
f( ) 1+2x ()
3
A) - B) = C) -1 D) 2 E) NOTA
X+y=z
y+z=w
4. In the system N , Where w, x, y, and z are real numbers, evaluate w+y.
Z+w=x
w+x=y
A)—1 B)3 C)E D)—l E) NOTA
6 3 8 4

5. Twenty years ago, the ratio of Henry’s age to Mary’s age was 2:3. Eight years from now, the
ratio of Henry’s age to Mary’s age will be 10:13. How old is Mary currently? All ages are given
as a whole number of years.

A) 83 B) 71 C) 62 D) 50 E) NOTA
6. Mo drove from his house to T-Mobile Park at a constant speed of 50 miles per hour. He
drove from the park back to his house at a faster constant speed, making his average speed

over the entire round trip 60 miles per hour. What was his return speed, in miles per hour?

A) 68 B) 70 C) 72 D) 75 E) NOTA
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u 9 20
7. Evaluate: H(1+—+—2j
n=1

n n

A) 130,680 B) 261,360 C) 1,045,440 D) 3,136,320 E) NOTA
H 101 3
8.If x, :L, evaluate X—’2 .
101 | 1-3x, +3x
A) 51 B) 100 C) 101 D) 151 E) NOTA

9.If f(3x2 +x) =9x" +6x° +7x* +2x+1, find the value of f(23).

A) 441 B) 484 C) 529 D) 576 E) NOTA

1
10. Only E of my lazy class turned in their assignments on time at the beginning of the day, but

. . . . 1
once three more people in that class turned in their assignments at the end of the same day, Z

of that class had turned in their assignments by the end of that day. How many students are in
my lazy class?

A) 18 B) 24 C) 42 D) 48 E) NOTA

5 0 0||-5 2 3
11. Find the trace of the product: |2 4 0| 0 -4 7
3 7 6|0 0 -6

A) 15 B) —15 C) 24 D) —24 E) NOTA

12. Define a metafactorial n!" for positive integer nas n!" =nl-(n—1)k(n—2)}...-3+2L11. In

how many consecutive zeros does 37! end?

A) 126 B) 129 C) 139 D) 164 E) NOTA
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13. One root of f(x)=x"—4x>—5x*—64x—336 is x=—4i. If a and b are the real roots of f,

2 2
find the value of a’+b
2ab
A)7 B) 64 Q) _b4 D) _» E) NOTA
21 21 21

14. Find the imaginary solution to the equation x* —(1—i)x+(—6+2i)=0
A) 3+i B) =3+ C) 3—i D) —3—j E) NOTA

15. For the ellipse with equation 201x° +110~/3xy +91y? =2304, what is the distance from

either of its vertices to the origin?

A) 3 B) 5.5 C)8 D) 10.5 E) NOTA

16. Find the sum of the integral values of x such that 3% * 713%6 = 72 -5~ 2310,

A) -2 B) 1 Q)3 D) —g E) NOTA

17. A sequence of positive real numbers is both arithmetic and geometric, and not all of the
terms of the sequence are equal. What is the maximum number of terms in the sequence?

A)?2 B)3 C)6 D) there is no maximum number
E) NOTA

18. Find the radian value of 2arcsin[§]—arcsin(§).

B) 2~ 0 £

A) =
3 12 12

D) % E) NOTA

19. Find the distance between the two points of intersection of the line with equation

y =3x—7 and the circle with equation x> +y* —4x+2y—15=0.

A) 4 B) 44/5 C)6 D) 645 E) NOTA
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10
20. Let S, = the sum of the n least positive prime numbers. Find the value of an :

n=1

A) 348 B) 438 C) 467 D) 547 E) NOTA
2023 2023 2024 2025 2026
21. Solve for the greater value of n: + + + =
1368 654 1370 654 n
A) 1370 B) 1371 C) 1372 D) 1373 E) NOTA

22. The product of the three-digit number AB8 and the two-digit number 2C is the four-digit
number 5DE6 for some digits A,B,C,D,E €{1,3,4,7,9}. If A, B, C, D, and E are all distinct digits,
find the value of 5A+4B+3C+2D+E.

A) 55 B) 62 C) 72 D) 73 E) NOTA

23. Find the reflection of the point(1,2) across the line with equation y =2x—1.

NET) w28 o232 023 gom
5 10 55 10 20 10 20

24. Find the hundreds digit of the quantity 17°°%.
A) 2 B)5 )6 D)9 E) NOTA

25. For a particular legal case, a verdict is determined by a majority of the members of the jury
independently electing for that particular verdict. Any one member in the jury pool has a
probability p, where 0 < p<1, of electing for the correct verdict in this legal case. If the
probability of a four-person jury determining the correct verdict in this legal case is the same as
a one-person jury determining that same correct verdict, find the value of p.

1+413 8) 3 9 2+32

A)
6 4 8

1
D) 19 E) NOTA
25

26. Which of the following integers is closest in value to 1.0001'%® ?

A) 2 B) 3 C) 10,000 D) 10,001 E) NOTA
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27.1f n>2 is an even integer, how many distinct real solutions does the equation

(logx)" =Iog(x") have?
A) 1 B) 3 C) n—1 D) n E) NOTA

28.1f a, b, and c are complex numbers such that a*> +b> +c* =15, a®* +b* +c =31, and
abc =15, find the possible value of a+b+c that is positive.

A) 7 B) 8 C)9 D) 10 E) NOTA

29. Given a parabolic sector like the one shown, if b is —_—
the length of the segment across the bottom of the
sector, perpendicular to the parabola’s axis of
symmetry, and h is the height of the sector from its
vertex to this segment, the enclosed area A is given by

the formula A :gbh . Given the quadratic equation

5x* +bx+c=0, where b and c are real numbers in the } b |
interval [0,5], find the probability that the quadratic

equation has one or two real solutions.

NE B) = 02 D) L E) NOTA
5 5 8 12

2026

30. If [ x| is the least integer n satisfying n>x, find the sum: Z[\IZn +0.25 —0.51

n=1

A) 81,451 B) 83,216 C) 85,984 D) 87,642 E) NOTA



