AMATYC SML Exam Round 2
2025-2026

1. After Di drinks  of her soda and Ed drinks  of his soda, Di has half as many ounces of soda left as Ed. Find Di's original amount of soda as a percentage of Ed's original amount.
A. 
B. 
C. 50%
D. 
E. 70%
2. Let  be a four-digit number with four different digits, and let  be a different four-digit number with the same four digits. Find the maximum value of . Note that leading digits cannot equal 0 .
A. 8523
B. 8532
C. 8712
D. 8721
E. 8723
3. Let  be a solution to . If , and  are positive integers, find .
A. 43
B. 44
C. 46
D. 47
E. 49
4. Knights (Kt) always tell the truth, knaves (Kv) always lie, and alternators (Alt) alternate between truth and lies (every truth is followed by a lie; every lie is followed by a truth). Ron says, "I am an only child," Sam says, "Ron is either an only child or a knight or both," and then Ron says, "Tim is an alternator." If exactly one of them is a knight, one a knave, and one an alternator, which of the following could represent (Ron, Sam, Tim)?
A. (Kv, Alt, Kt)
B. (Alt, Kt, Kv)
C. , Alt 
D. A and B only
E. any of these


5. Let the set . Let  be a positive integer which is not already an element of  with , and let . If the mean of the set  is an integer, find this mean.
A. 5
B. 6
C. 7
D. 8
E. 9
6. In the grid at the right, the following procedure is applied: a number is chosen at random from the grid and recorded, and then the row and column containing that number are eliminated from the grid. Another number is then chosen at random from the remaining grid and recorded, and its row and column are eliminated. This process continues until five numbers have been recorded and the grid is empty.
	1
	2
	3
	4
	5

	6
	7
	8
	9
	10

	11
	12
	13
	14
	15

	16
	17
	18
	19
	20

	21
	22
	23
	24
	25



How many integers in the interval [61,65] could be the sum of the five numbers?
A. 1
B. 2
C. 3
D. 4
E. 5

7. How many of the following functions are their own inverse?

A. 1
B.  2
C.  3
D.  4
E.  5
8. For  and  positive integers, find the sum of all values of  for which .
A. 57
B. 66
C. 72
D. 80
E. 88
9. In rectangle  and . If the two unit squares with vertices at  and  are removed, leaving 48 unit squares, how many of the following four sets of rectangles can exactly cover  minus the two squares?  rectangles  rectangles  rectangles  rectangles 
A. 0
B. 1
C. 2
D. 3
E. 4

10. When a cube is cut into 16 rectangular solids first by three parallel slices perpendicular to one face and then by three such slices perpendicular to the first slices, the solids have total surface area  square units. When cut into 36 such rectangular solids by five slices in each of two directions, the total surface area of the 36 solids is . Find the surface area in cubic units of the original cube.
A. 384
B. 486
C. 600
D. 864
E. 1176

11. Find the sum of all real solutions of the equation .
A. -1
B. 
C. 
D. 1
E. 

12. Let  be defined on the positive integers with , and  for . Find .
A. 2550
B. 2575
C. 2601
D. 2652
E. 2704

13.  A small plane cruises at a speed between 80 and 150 mph inclusive. At 90 mph , it uses 3.8 gal of fuel per hour. For each 10 mph faster/slower it flies, it uses 0.4 gal more/less of fuel per hour. On a 180 mi trip, what is the minimum number of gallons of fuel the plane could use?
A. 7.32
B. 7.4
C. 7.44
D. 7.52
E. 7.6



14. Four positive integers  are initially placed at , and  respectively around a circle. In Round 1, the products of adjacent numbers are placed halfway between the two numbers. For example,  is placed at  and  is placed at . The original numbers are removed, and the process is repeated with the new numbers. If the numbers at the end of this second round are 75, 20, 48, and 180, find .
A. 60
B. 64
C. 72
D. 80
E. 90

15. My digital watch shows time on the 24 -hour clock, beginning with midnight at 9090 and ending at 23 : 59 (11:59 pm). Some typical times are  and . If I accidentally put my watch on upside down, how many times in the interval [200195, 23:59] does my watch display a legitimate time?
A. 90
B. 99
C. 100
D. 110
E. 121

16. Find the sum of all solutions in the interval  of the equation .
A. 
B. 
C. 
D. 
E. 

17.  For the equation , the function below which produces the largest number of solutions on the interval  is 
A. 
B. 
C. 
D. 
E.  and 

18. In quadrilateral , the extended ratio  is in the ratio , where  is a positive integer. Find the sum in degrees of all possible measures of .
A. 300
B. 304
C. 324
D. 396
E. 468

19.  In the words ONE, NINE, and TEN, identical letters are replaced by identical nonnegative integers. For each number name, let the sum of its letters equal its name. For example,  and . Letting (  ) represent the pairs of values of T and I for which all five variables are nonnegative integers, find , where  is the number of distinct such solutions.
A. 19
B. 33
C. 36
D. 43
E. 52

20.  A bug starts crawling in the -plane at the point  heading for the point . The bug moves one unit at a time in either the positive  - or positive -direction in such a way as to never go above the line , although it may reach the line. Find the number of possible paths the bug can follow from  to .
A. 136
B. 194
C. 241
D. 293
E. 377
