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Amc 8 past tests

Posted on 2017-09-26 | 3 Comments This entry was posted in Math Competitions. Bookmark the permalink. When a positive integer NNN is fed into a machine, the output is a number calculated according to the rule shown below.N~{N2,N is even3N+1,N is odd N\mapsto \begin{cases}\dfrac N2, \text{$N$ is even} \\ 3N+1, \text{$N$ is odd}
\end{cases} N~ |{ [2N,N is even3N+1,N is oddFor example, starting with an input of N=7,N=7,N=7, the machine will output 3-7+1=22.3 \cdot 7 +1 = 22.3-7+1=22. Then if the output is repeatedly inserted into the machine five more times, the final output is 26.26.26. 7-22—11-34—17-52-26 \begin{gather*} 7 \to 22 \to 11 \to 34 \\ \to 17 \to 52
\to 26 \end{gather*} 7-22-11-34-17-52-26 When the same 666-step process is applied to a different starting value of N,N,N, the final output is 1.1.1. What is the sum of all such integers N?N?N? \begin{gather*} N \to \text{  } \to\text{ } \to\text{ } \\\to\text{ } \to\text{ } \to 1 \end{gather*} Click to load, then click again to playTo
see which numbers we can make by inverting it, let's make an inverting machine.This would take NNN and yield either 2N2N2N if 2N2N2N is even (which it always is) or N—13\frac{N-1}{3}3N—1 if N—13\frac{N-1}{3}3N-1 is an odd integer. Note that N—13\frac{N-1}{3}3N-1 is an integer only if N=1mod 3.N \equiv 1 \mod 3.N=1mod3. Also, if
NNN is even, then N—1N-1N—1 is odd. That would mean N—13\frac{N-1}{3}3N—-1 would be odd. Therefore, our inverter machine yields 2N2N2N and also N—13\frac{N-1}{3}3N—1 if N=1mod 3N \equiv 1 \mod 3N=1mod3 and NNN is even.Now, we must see what the inverting machine can yield after 666 moves:1)1)1) We can only get 2.2.2.2)2)2)
From 2,2,2, we can only get 4.4.4.3)3)3) From 4,4,4, we can get 111 and 8.8.8.4)4)4) From 1,1,1, we can get only 222; from 8,8,8, we can only get 16.16.16.5)5)5) From 2,2,2, we can get only 444; from 16,16,16, we can get 555 and 32.32.32.6)6)6) From 4,4,4, we can get 111 and 8,8,8,; 5,5,5, we can get 101010; from 323232 we can get
64.64.64.Move 666 can yield 1,8,10,1,8,10,1,8,10, and 646464 and their sum is 83.83.83.Thus, the correct answer is E. Students interested in these tests may also consider enrolling in our classes on AMC 8 and MATHCOUNTS: Copyright © Mathematics Association of America (MAA). Permission has been granted by MAA to post these tests on this
website. For access to older tests, please click here. Welcome to our archive of real AMC 8 and AMC 10 problems and solutions from past competition exams, curated by LIVE, by Po-Shen Loh. We've built a smartphone-optimized interface for viewing and working on these actual math contest problems on. We also have printable PDF versions of each
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