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ARITHMETIC

2006B  11. (C) Since n! contains the product 2 -5 - 10 = 100 whenever n > 10, it suffices
to determine the tens digit of

714+ 81+ 9! = 711+ 8 + 8- 9) = 5040(1 + 8 + 72) = 5040 - 81.

This is the same as the units digit of 4 - 1, which is 4.

2003B _ . . _ _

13. (E) Let y = &(x). Since z < 99, we have y < 18. Thus if &(y) = 3, then y =3

or y = 12. The 3 values of x for which &(z) = 3 are 12, 21, and 30, and the 7
values of z for which &(z) = 12 are 39, 48, 57, 66, 75, 84, and 93. There are 10
values in all.

2002B 14. (B) We have

N = /(52)64 . (26)25 = 55 . 2325 — (5. 2)%*. 211 = 1054 . 2048 = 2048000 - - 0.
N—_——
64 digits

The zeros do not contribute to the sum, so the sum of the digits of NV is 2+4+48 =
14.
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2013B 14 Answer (E): The equation zédy = yéz is equivalent to 22y —zy? = y?z —yz?.

2018A

14.

This equation is euivalent to gives 2zy(x—y) = 0. This equation will hold exactly
ifx =0,y =0, or z =y9y. The solution set consists of three lines: the z-axis,
the y-axis, and the line z = y.

Answer (A): Because the powers-of-3 terms greatly dominate the
powers-of-2 terms, the given fraction should be close to

100
> 31 =81.

396
Note that
(3100 4 2100) _81 (396 3 296) — 2100 _g7.99 _ (16— 81)- 2% <0,
so the given fraction is less than 81. On the other hand
(3'%° +2199) —80 (3% + 2%¢) = 39°(81-80)—2%°(80—16) = 3°° 212,
Because 32 > 23,

396 _ (32)48 = (23)48 — 9l 5, 9102
it follows that
(3100 n 2100) — 80 (396 n 296) >0,

and the given fraction is greater than 80. Therefore the greatest
integer less than or equal to the given fraction is 80.
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2005A  15. (E) Written as a product of primes, we have

2011B

31.51.71=28.31.52.7,

A cube that is a factor has a prime factorization of the form 27-39-5" -7, where
p, q, r, and s are all multiples of 3. There are 3 possible values for p, which are
0, 3, and 6. There are 2 possible values for ¢, which are 0 and 3. The only value
for r and for s is 0. Hence there are 6 = 3-2-1-1 distinct cubes that divide
3!-5!- 7. They are

1 =20305070 8 = 23305070 27 = 20335070,
64 =203%597° 216 = 2°3?5°7°, and 1728 = 203°5°7°.

15. Answer (E): If z # 0, then I is false:

2+ (y+2)
2

:1:—|—y+:c+z_a:+y+x+z

= = Q 2).
5 5 5 (zQy)+ (z@Q2)

rQ(y+2) = #

On the other hand, II and III are true for all values of z,y and z:

y+z 2zx+y+z  (z+y)+(v+2)

5 5 > = (z+y)Q(z+ 2),

z+ (yQz)=x+

and

y+=z 2r+y+=z Tty T+2z

zQ(yQz) =



